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The recent introduction of high current-capacity thyristors has
advanced the status of solid-state power supplies. ON-OFF switching of
an entire rectifier bridge, rather than individual thyristors, provides
a simple and economical method of control and regulation. This control
philosophy causes the system to limit cycle.
A describing function is developed to model the power-supply input
transformer and rectifier bridge. The describing function is then used
to predict the frequency and amplitude of the limit cycle.
A digital computer progsem T.S use^ to construct the describing
function curves, and to simulate the dynamic response of the system.
Limit cycle predictions are compared with the simulated response to
verify the describing function validity.
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The recent advent of large current-capacity, solid-state, control-
led rectifiers promises to revolutionize the field of power conversion.
It is forseeable that in the 1970' s the major portion of power conversion
will be accomplished by static rather than rotating devices. However, to
tip the balance in favor of the static conversion systems, they must prove
to be economically competetive and be as good as or superior in perform-
ance to rotating machinery.
In this study a system that has promise in each of the areas men-
tioned above will be examined. The specific system to be examined is a
polyphase, thyristor, AC to DC rectifier, operating under forced limit-
cycling conditions. A mathematical model is proposed and then analyzed,
using frequency response techniques.
The thyristor is a three-terminal, four-layer, bi-stable solid-state
device [4], Functionally it is equivalent to its gas tube counterpart,
the thyratron. The circuit symbol for the thyristor, along with typical
transfer characteristics, are illustrated in figure 1-1.
As shown by the transfer characteristics and symbolically indicated,
the device is basically a diode. However, the forward resistance is bi-
stable and controllable. In general the forward breakover voltage is in-
versely proportional to the gate current. This would seem to indicate
that the device could be controlled by controlling the level of gate cur-
rent. However, due to wide variation in characteristics from one device
to another and temperature dependence, control of the gate current level
is not satisfactory. In conventional applications, the gate current is
held low or made negative when blocking is desired, and then switched to





















state at the desired time. In this mode of operation the thyristor acts
as a latching relay. As indicated on the transfer characteristics , two
conditions must be met to place the thyristor in an off* state once it has
been turned on. First, the anode-cathode voltage must be below a certain
minimum level, and secondly, the forward current must be less than the
holding current. The thyristor finds its most logical application in the
field of alternating-current rectification where these two shut-off condi-
tions naturally occur. The advantage the thyristor enjoys over the common
diode is that the control of the forward break-over voltage provides a
means by which the interval of forward conduction, and thus the amount
of power per cycle, may be regulated. In theory, conduction can be
obtained from zero to one hundred eighty degrees for half-wave rectifica-
tion.
In general, the development of firing circuits to regulate the conduc-
tion angle has relied heavily on past experience with gas-tube circuits.
The most straight forward circuits use a phase-shifted wave derived from
the source being rectified. This may prove satisfactory for the majority
of applications, due to its simplicity and the fact that it carries an in-
herent timing that is locked to the source wave.
However as more stringent requirements are placed on the performance
of the overall rectification system in terms of response, regulation, and
frequency content of the output voltage, it is found that more precise
timing is required of the firing circuit.
In polyphase rectification, separate firing circuits for each phase
For convenience of notation "ON" will denote the condition when
the thyristor conducts forward current with low voltage drop (low forward


























along with phasing and timing circuits to insure proper sequencing of
the firing, must be provided. A three-phase, full-wave rectifier would
thus require six separate firing circuits.
The method considered here simplifies the control philosophy and
circuitry so that the entire bridge for a polyphase system is controlled
as a unit, rather than by individual devices. The gates of all the thy-
ristors in the polyphase bridge are connected in parallel and a single
firing signal is provided to all devices. The firing signal is further
simplified in that no attempt is made to phase it with the source volt-
age. Thus the entire bridge is either ON, and acts as a conventional
diode bridge, or it is OFF and has effectively zero power output. A
simplified circuit diagram is contained in appendix III.
.The system in its simplest block-diagram form is illustrated in
figure 1-2.
Conceptually the system operates as follows. Assume that the out-
put voltage is below the reference voltage. The rectifier bridge is then
supplied with an ON signal, and the bridge output to the filter is a
three-phase, full-wave, rectified voltage. The filter attenuates the
harmonics of this voltage and provides a relatively smooth DC voltage at
the output. When the DC voltage rises above the reference level the
bridge is supplied with an OFF signal. There is a time delay before the
bridge turns off, in that the shut-off conditions for each thyristor must
be met. The time delay is of the order of \ cycle of the supply frequency.
In the OFF state the input voltage to the filter is zero, with reverse
current essentially blocked. The bridge will remain in the OFF state
until the output voltage falls below the reference, whereupon the cycle
will repeat itself. This limit-cycling of the system is the particular
area of interest to be considered here.
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In order to facilitate analysis, the system components are lumped
and partitioned as illustrated in figure 1-3.
To justify this partioning the following argument is offered.
First, it is assumed that the switching of the rectifier bridge is
periodic, hence its output will be periodic and can be represented by a
Fouier series. Thus the source and rectifier bridge are represented as
block "N M which is assumed to have a periodic input and output. The gen-
eral nature of this block is nonlinear, and more will be said about this
later. Secondly, it is assumed that the filter and load are entirely
linear, and these are represented as block "G«". Block "G
1
" is included
to take into account any gain that may be associated with the comparitor,
firing circuits and compensation that may be added to the system. Again
this block is assumed to be entirely linear in nature. Thus in conven-
tional transfer function notation:
l/o - G,G,N
Vr I +G,GZ /V
Procedures for analysis of the linear portion of the system have
been previously established and accepted. For the nonlinear portion
there is generally no exact method for relating the output to the input,
in closed form, that will cover the entire range of operation of the
system. Most techniques of nonlinear analysis use some sort of approxi-
mation that in a sense assumes linearity of the system over the desired
range of operation to be considered.
One method that has been found to give rather good results is that
of the describing function, first introduced in this country by R. J.
Kochenburger [2] in his description of relay servos in 1949.
The basic philosophy of the describing function is to imagine that
the open-loop control system is excited at its input by a minute, sinusoidal
12
B sin wt » M ^CtJ-SAn sin Wnt+2Bn cos Wnt
Figure 1-4
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forcing function. The output of the non-linearity is then periodic and
can be represented by a Fourier series. This is illustrated in figure
1-4.
It is then assumed (a necessary condition) that the linear portion
of the system following the nonlinearity is a perfect low-pass filter.
This is the case in most physical systems. Thus it is assumed that the
only terms of the Fourier series that are passed to the output of the
filter are the DC term and the first harmonic. When the loop is closed
this first harmonic, being the same as the original excition frequency,
will propogate itself around the loop and result in a continuous oscil-
lation of the system, provided certain conditions exist.
The describing function then represents a nonlinear block in much
the same way a transfer function represents a linear block. That is, it
operates on the input to the block with a gain and a phase shift. In
general this operation is dependent upon both the frequency and magni-
tude of the input.
In order to arrive at the describing function for a nonlinearity,
one must have some idea of what the periodic output is like. This wave
form may be known from actual observation, or may be deduced from reason-
ing of how the nonlinearity would respond to a sinusoidal excitation.
If this output is represented as a Fourier series we have:
T ft) — -22- + A, cos tot + B, SJNuit • • • • -tAn^o^ /7WL*
_f.
Bn s/w nuot (1-1)









B^ = ~\ fd) COS ncot Jut (1-3)
As mentioned previously, one of the basic premises of describing
function philosophy is that only the first harmonic properties around the
control loop. Thus the only coefficients of the above series that are of
interest are the first and the integration of (1-2) and (1-3) is simpli-
fied.
The describing function is then defined as the ratio [3], [5] of
the first harmonic output (in gain and phase) to the input.
Thus for the system as illustrated in figure 1-4 the describing
function is given as:
N= Van- r' tm'Ai - k *,« ut (1 -4)
b / b.







2. Development of describing function
Referring to figure 2-1, the following quantities are defined as
follows.
The output of the system has a certain DC voltage level. Super-
imposed on this DC level is a ripple voltage, the first harmonic of which
is defined as (B sin wt). A reference voltage greater than the DC level
of the output is defined such that:
V* ~ £e - alPha
The system is presumed to operate as follows:
a) When the DC voltage plus the ripple is less than the refer-
ence level the rectifier bridge is ON and the output of the nonlinear
portion of the system is a three-phase, full-wave, rectified voltage
of mean value A (time a to b).
b) When the DC voltage plus the ripple equals the reference
voltage, the rectifier bridge receives an OFF signal (time b).
c) The rectifier is turned off at time equal to c, a delay of
1/240 second after time b.
d) The rectifier remains off until the output voltage again falls
below the reference (time c to t)
NOTE Source voltage is considered to be 6-cycle, 3-phase, alternating
current. If a supply of other frequency is considered a different time
delay will be necessary in (c) above.
The output of the nonlinear block of figure 1-4 may then be summarized
as follows:
f(0=0 0<t<d
= A a< t<b
- a §r£- k<£<c
= o c<t<T
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The following times may be defined in terms of the first harmonic of
the ripple:
B SIM wL = <
jb« $1* "'«/£
uo
c = jb + J-
240
To find the Fourier coefficients, one proceeds as follows:
rr
T








C- -i _ *>* '/?<)o -.^ s 24ofc>+ /- 24ot
<? - * /aio








C05 oo^ Jt - 246
rc
6 COS ^t Jl
Jk
Integrating and substituting the limits:
to to UJ to"
~^iP CoL C0C -JiH-£ 5/// ***«. 4 ^1? COS tob + 240 b SWU> I
CO 1 0> 6o l
^Aj J
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Cancelling terms, the above reduces to:
A> - SLA
T





Some useful identities are:
S"V U>C s S/"V to i + _u).
240 240 a<Jo
Cos loc = cos wt f w w cos cot cos _co _ S/wwt S//V Uy>
aoo a4o ,2^0
Thus: /4, = ^A I S/N tot ^ ^lo/coS cub- Cos ^ 4. S/^ "Wt 5»M Jo \
-4P
"7\L to V A«0 3<o
Substituting the following values,
CO 7= 27T j %/« bob m ja^ avid1 Co^ ^t^VB^^y
8 3
the final form of the A- term is given as equation (2-1).
-)
=
_£_ [loc +^o /W~^ (/-Cog -/..,, ) +ors/A/%on<2-1 >
/3L ^ ^ 7|
Proceeding in like manner to find B :
B, =. EA I SIN cue" 0/^4 A^oL 5//V <^ c/zf -
r




C 0£ too. + Z40 («JN wlo - S/N WC)
COS wet a Co*, W'^i s. - C05 UJ 4
B.-A
-A '-VB"1-** + Z10(X (/- COS lie)" yiW 1- S/W^o)l (2-2)
60
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The describing function is then:






These equations, (2-1), (2-2), and (2-3) are now suitable for
evaluating the numerical value of the describing function. However, due
to their complex nature, the digital computer is necessary to overcome
the labor required to calculate more than a limited number of points.
Since the describing function is dependent upon the frequency, the
magnitude of the input, and the difference between the DC level of the
output and the reference voltage, separate sets of calculations are
necessary for each choice of an independent variable. For convenience
the maximum value of the input is chosen as the independent variable and
families of curves are obtained for constant alpha and several values of
frequency. The flow chart for a computer program to accomplish this is
illustrated in figure 2-2. (see next page)
The graphical display chosen for the describing function is a Nichols
plot of -1/N. The utility of this choice will be shown later.
Results of the computer evaluation of the describing function for
various values of alpha and frequency are shown in figures 2-3 through
2-8.
The computer program with numerical data is contained in Appendix I.
21
Read Alpha, Omega & 3
L.
Set Initial Value of B
Find Delta B
Compute




B B Delta B
Print Output
B, H, -l/N (DB), An^le -l/N
Figure 2-2














































































































3. Linear portion of system
The linear portion of the system may be block diagrammed as
shown in figure 3-1.
The transfer function for the filter and load illustrated in figure
3-2 is developed as follows:
it
iiu ^ 1 (v»*- i/c) i!4 = i± - j4
Choosing state variables as:
x,- I'o
A signal flow graph of the system, with 1/S indicating an integration
and X and Y. as initial condition, is given in figure 3-3.
Using Mason's gain rule the transfer function in Laplace notation is:
]/o - \zSl.


























Signal Flow Graph for Linear System,
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Or in Bode form:
Having derived the transfer function for the linear portion of the system
there are now a number of ways to determine the conditions necessary for
limit cycling. In general terms the loop transfer function from figure
1-3 is:
m
The characteristic equation for the system is then:
This can be rearranged as:
Thus the intersection of a graphical representation of G with -1/N
determines the critical point at which limit cycling will occur, if such
an intersection exists. Either a Nyquist or a Nichols plot is conveni-
ent for this. The choice of the Nichols plot for this analysis is arbi-
trary; however it does have some merit in that it is closely related to
the Bode plot on which the linear system can easily be drawn, and on
which the effects of compensation are probably more familiar.
Numerical values for the circuit elements are:
L 0.002 henries
C - 0.1 farads
R - 0.8, 1.6, and 3.2 ohms
The values of L, C, and a load resistance of 1.6 ohms were chosen to co-
incide with other investigations being made on the performance of this
system. Frequency response curves plotted on a Nichols [3], [5], display
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To determine the validity of the describing function, the system was
simulated on the digital computer. The flow chart for the simulation is
shown in figure 4-1. The complete program is contained in appendix II.
Naval Postgraduate School computer library subroutine INTEG2 was used to
solve the differential equations required in the simulation.
The forcing voltage for the system is:
a) Three-phase, full-wave, rectified voltage during time a to
b of figure 2-1.
b) A portion of a sine wave for the appropriate conducting
phase during time b to c of figure 2-1.
c) Zero voltage with no reverse current through the inductance
during time c to T of figure 2-1.
Appropriate logic is included to compare the output voltage to the refer-
ence and determine which of the above forcing voltages apply. Additional
logic is also provided to prevent reverse current from flowing through
the inductor, in agreement with the actual circuit.
Graphical output from this program is shown in figure 4-2 illustrat-
ing the input voltage wave form, and figure 4-3 showing output voltage




Phase A, *, C
Solve Diff En.
X 2 = Vm-X.
L





Form 3 phase full wave
rectified voltage
Determine conducting phase
A B or C
Error-V„„, - Reference
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Simulation Results, Output Voltage.
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5. Analysis
To illustrate the application of the describing function, curves
for a frequency of 18 hz., with alpha of 2.5, and for a frequency 24 hz.
with alpha of 1.0, are superimposed on the frequency response curve for
the linear system with a load resistance of 1.6 ohms, as shown in figure
5-1. This predicts that the limit cycle will have a frequency between
18 and 24 hz. and an amplitude between 1.03 and 2.57 volts.
The results of the simulation for a load resistance of 1.6 ohms are
given below. The complete data is contained in appendix II.
Source voltage maximum 65 volts (AC)
Reference voltage 58 volts
Maximum mean output 59.57 volts
Minimum mean output 55.39 volts
Mean output voltage 57.06 volts
Indicated value of alpha .939
Frequency of limit cycle 22.6 hz.
The value of alpha for the simulation is taken to be the difference
between the mean level of the output and the reference voltage.
To determine more exactly the location of the limit cycle as
predicted by the describing function curves, additional curves were
drawn at a frequency of 22.6 haz., as shown in figure 5-2. The -1/N
curve that intersects the linear curve at 22.6 hz. corresponds to an
alpha of 0.8 and indicates the amplitude of the limit cycle to be about
0.82 volts. Thus there is good agreement with simulation results in
both the frequency of the limit cycle and the value of alpha predicted
by the describing function. This indicates the validity of the des-
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Describing Function (-1/N) Superimposed on Linear
Response (G).
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In order to make full use of the describing function one should be
able to use the appropriate curves to pre-determine the response of the
system. However, to obtain more than a general indication of the loca-
tion of the limit cycle, as illustrated in figure 5-2, a precise value
for alpha is necessary. Indications from simulations are that the value
of alpha is related to the maximum input voltage, the level of the refer-
ence voltage, and the value of the load resistance. However, no means
are apparent at this time by which a relationship can be obtained. This
is a question that should be studied in future research on this system,
so that full advantage may be obtained from the describing function.
Presuming that the value of alpha can be predetermined, the response
of the system can be predicted by drawing a family of curves using that
value of alpha and various frequencies, similar to figure 2-3.
The location of the limit cycle will then be where the frequency of
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6. Conclusions and recommendations for further work.
The describing function derived in Section 2 provides a means by
which the nonlinear portion of this system can be represented and the
overall performance of the system analyzed. It is possible to predict
the approximate frequency and amplitude of the limit cycle as illustrated
in Figure 5-1. However, as noted in Section 5, it is necessary to pre-
determine the value of alpha in order to more precisely predict the
response. How alpha is related to the controllable parameters of the
system is one area for future research on this system.
The describing function derived accounts only for the first harmonic
of the output voltage from the nonlinear portion of the system and assumes
that higher harmonics are negligible. However, as reported in Reference
1, the output voltage from the thyristor bridge is such that sub-multiples
of the first harmonic can be of sufficient magnitude to introduce an
additional degree of instability. The nature and effects of these sub-




Computer Program for computing value of describing function curves,
Numerical data for
-1/N curves plotted in Figures 2-3 through 2-8















































































B N PHASE -1/N(DB)
1.0024 1.1263 12.06 -1.0330
1.0049 C.1263 99.73 17.9733
1.0073- 0.8772 177.39 1.1385
1.0097 1.591C -178.89 -4.0336
1.0122 2.2162 -177.60 -6.9120
1.0146 2.7766 -176.94 -8.8703
1.017C 3.2870 -176.54 -10.3361
1.0194 3.7575 -176.26 -11.4980
1.0219 4.1949 -176.06 -12.4544
1.0243 4.6044 -175.90 -13.2634
1.0267 4.9898 -175.78 -13.9617
1.0292 5.3542 -175.68 -14.5740
1.0316 5.7CC1 -175.59 -15.1176
1.0340 6.0292 -175.52 -15.6052
1.0365 6.3434 -175.46 -16.0465
1.0389 6.6440 -175.41 -16.4486
1.0413 6.9322 -175.36 -16.8174
1.0438 7.2C89 -175.32 -17.1574
1.0462 7.4751 -175.28 -17.4723
1.0486 7.7315 -175.25 -17.7652
1.0510 7.9788 -175.22 -18.0387
1.0535 8.2175 -175.19 -18.2948
1.0559 8.4483 -175.17 -18.5354
1.0583 8.6716 -175.14 -18.7620
1.0608 8.8878 -175.12 -18.9758
1.0632 9.C973 -175.10 -19.1782
1.0656 9.30C5 -175.08 -19.3701
1.0681 9.4976 -175.07 -19.5523
1.0705 9.6891 -175.05 -19.7257
1.0729 9.8751 -175.03 -19.8909
1.0754 10.056C -175.02 -20.0485
1.0778 10.2319 -175.01 -20.1991
1.0802 10.4030 -174.99 -20.3432
1.0827 10.5697 -174.98 -20.4812
1.0851 10.7319 -174.97 -20.6136
1.0875 1C.89C1 -174.96 -20.7406
1.0899 11.0441 -174.95 -20.8626
1.0924 11.1944 -174.94 -20.9800
1.0948 11.3409 -174.93 -21.0929
1.0972 11.4839 -174.92 -21.2017
1.0997 11.6234 -174.91 -21.3066
1.1021 11.7595 -174.90 -21.4078
1.1045 11.8925 -174.90 -21.5054
1.1070 12.0223 -174.89 -21.5997
1.1094 12.1491 -174.88 -21.6909
1.1118 12.2730 -174.87 -21.7790
1.1143 12.3941 -174.87 -21.8643
1.1167 12.5125 -174.86 -21.9469
1.1191 12.6282 -174.85 -22.0268
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1.0028 2.22C8 13.28 -6.9301
1.0056 1.C3C7 20.02 -0.2626
1.0083 C.24C2 75.54 12.3869
1.0111 0.7116 169.31 2.9554
1.0139 1.3623 178.14 -2.6854
1.0167 1.9548 -178.98 -5.8219
1.0194 2.4962 -177.55 -7.9457
1.0222 2.9957 -176.69 -9.5301
1.0250 3. 4602 -176.12 -10.7821
1.0278 3.8949 -175.70 -11.8099
1.0305 4.3038 -175.39 -12.6771
1.0333 4. 6901 -175.14 -13.4237
1.0361 5.0565 -174.94 -14.0771
1.0389 5. 4050 -174.77 -14.6560
1.0416 5.7374 -174.63 -15.1744
1.0444 6.0551 -174.51 -15.6424
1.0472 6.3593 -174.41 -16.0682
1.0500 6.6513 -174.31 -16.4581
1.C527 6.9318 -174.23 -16.8169
1.0555 7.2017 -174.16 -17.1487
1.0583 7.4618 -174.10 -17.4569
1.0611 7.7127 -174.04 -17.7441
1.0638 7.9549 -173.99 -18.0127
1.0666 8.1890 -173.94 -18.2646
1.0694 8.4154 -173.89 -18.5015
1.0722 8.6346 -173.85 -18.7248
1.0749 8.8469 -173.81 -18.9358
1.0777 9.0528 -173.78 -19.1356
1.0805 9.2524 -173.75 -19.3251
1.0833 9.4462 -173.71 -19.5051
1.0860 9.6343 -173.69 -19.6764
1.C888 9.8171 -173.66 -19.8396
1.0916 9.9947 -173.63 -19.9954
1.0944 10.1675 -173.61 -20.1442
1.0971 10.3355 -173.59 -20.2866
1.0999 1C.499C -173.57 -20.4230
1.1027 10.6562 -173.55 -20.5537
1.1055 10.8132 -173.53 -20.6791
1.1082 10.9642 -173.51 -20.7996
1.111C 11.1114 -173.49 -20.9153
1.1138 11.2548 -173.47 -21.0267
1.1166 11.3945 -173.46 -21.1339
1.1193 11.5309 -173.44 -21.2372
1.1221 11.6638 -173.43 -21.3368
1.1249 11.7936 -173.41 -21.4329
1.1277 11.9202 -173.40 -21.5256
1.1304 12.0437 -173.39 -21.6152
1.1332 12.1643 -173.37 -21.7017
1.1360 12.2821 -173.36 -21.7854






1.0031 3. 0593 15.02 -9.7126
1.0063 1.7962 19.28 -5.0872
1.0094 0.8582 30.89 1.3284
1.0125 0.3194 101.68 9.9136
1.0157 0.7894 165.25 2.0535
1.0188 1.3920 175.84 -2.8727
1.0219 1.9565 179.71 -5.8298
1.0251 2.48C5 -178.28 -7.8910
1.0282 2.9686 -177.06 -9.4512
1.0313 3.4256 -176.23 -10.6948
1.0345 3.8555 -175.62 -11.7216
1.0376 4.2615 -175.16 -12.5912
1.0407 4.6462 -174.80 -13.3420
1.0438 5.0118 -174.51 -13.9999
1.0470 5.3603 -174.27 -14.5837
1.0501 5.693C -174.06 -15.1068
1.0532 6.0114 -173.89 -15.5794
1.0564 6.3165 -173.73 -16.0095
1.0595 6.6094 -173.60 -16.4032
1.0626 6.8910 -173.48 -16.7656
1.0658 7.1619 -173.38 -17.1006
1.0689 7.4230 -173.29 -17.4115
1.0720 7.6748 -173.20 -17.7013
1.0752 7.9179 -173.12 -17.9721
1.0783 8.1527 -173.05 -18.2260
1.0814 8.3797 -172.99 -18.4646
1.0846 8.5994 -172.93 -18.6894
1.0877 8.8121 -172.87 -18.9016
1.C908 9.0182 -172.82 -19.1024
1.0940 9.2179 -172.77 -19.2926
1.0971 9.4116 -172.73 -19.4733
1.1002 9.5996 -172.69 -19.6450
1.1034 9.7820 -172.65 -19.8086
1.1065 9.9592 -172.61 -19.9645
1.1096 10.1313 -172.58 -20.1133
1.1127 10.2986 -172.54 -20.2556
1.1159 10.4613 -172.51 -20.3917
1.1190 10.6194 -172.48 -20.5220
1.1221 10.7733 -172.46 -20.6469
1.1253 10.9230 -172.43 -20.7668
1.1284 11.0687 -172.40 -20.8819
1.1315 11.2106 -172.38 -20.9926
1.1347 11.3488 -172.36 -21.0990
1.1378 11.4833 -172.34 -21.2013
1.1409 11.6145 -172.31 -21.3000
1.1441 11.7422 -172.29 -21.3950
1.1472 11.8667 -172.27 -21.4866
1.1503 11.9881 -172.26 -21.5750
1.1535 12.1064 -172.24 -21.6603
1.1566 12.2218 -172.22 -21.7427
48




1.0038 4.2589 17.97 -12.5860
1.0076 2.8742 21.23 -9.1704
1.0114 1.8339 26.98 -5.2673
1.0152 1.0064 40.75 -0.0557
1.0191 0.5042 89.68 5.9484
1.0229 0.7690 151.47 2.2811
1.0267 1.3142 169.36 -2.3733
1.0305 1.8618 176.06 -5.3987
1.0343 2.3817 179.48 -7.5376
1.0381 2.8715 -178.44 -9.1622
1.0419 3.3333 -177.05 -10.4575
1.0457 3.7696 -176.05 -11.5259
1.0496 4.1828 -175.29 -12.4294
1.0534 4.5752 -174.70 -13.2082
1.0572 4.9485 -174.22 -13.8895
1.061C 5.3045 -173.83 -14.4928
1.0648 5.6445 -173.50 -15.0324
1.0686 5.9697 -173.21 -15.5190
1.0724 6.2813 -172.97 -15.9610
1.0762 6.5802 -172.76 -16.3647
1.0800 6.8673 -172.57 -16.7357
1.C839 7.1432 -172.40 -17.0779
1.0877 7.4088 -172.25 -17.3950
1.0915 7.6646 -172.12 -17.6898
1.0953 7.9112 -172.00 -17.9649
1.0991 8.1491 -171.89 -18.2222
1.1029 8.3787 -171.78 -18.4636
1.1067 8.6CC5 -171.69 -18.6905
1.1105 8.8149 -171.60 -18.9044
1.1144 9.C222 -171.52 -19.1063
1.1182 9.2228 -171.45 -19.2972
1.1220 9.4169 -171.38 -19.4781
1.1258 9.6048 -171.31 -19.6498
1.1296 9.7869 -171.25 -19.8129
1.1334 9.9634 -171.20 -19.9681
1.1372 10.1344 -171.14 -20.1160
1.1410 1C.3003 -171.09 -20.2570
1.1448 10.4612 -171.04 -20.3916
1.1487 1C.6173 -171.00 -20.5203
1.1525 10.7688 -170.95 -20.6434
1.1563 10.9159 -170.91 -20.7612
1.1601 11.0587 -170.87 -20.8741
1.1639 11.1975 -170.84 -20.9824
1.1677 11.3322 -170.80 -21.0863
1.1715 11.4631 -17C.77 -21.1860
1.1753 11.59C3 -170.73 -21.2819
1.1792 11.7140 -17C.70 -21.3741
1.183C 11.8342 -170.67 -21.4627
1.1868 11.9510 -17C.64 -21.5481






1.0047 5,3888 21.09 -14.6298
1.0094 3.8668 24.11 -11.7470
1.0141 2.7222 28.63 -8.6984
1.0188 1.7955 36.74 -5.0839
1.0235 1.0663 54.93 -0.5576
1.0281 0.7038 100.15 3.0512
1.0328 0.952C 146.23 0.4276
1.0375 1.4531 164.89 -3.2457
1.0422 1.9825 173.06 -5.9444
1.0469 2.4962 177.49 -7.9456
1.0516 2.9856 -179.76 -9.5006
1.0563 3.4498 -177.88 -10.7558
1.0610 3.8899 -176.52 -11.7989
1.0657 4.3077 -175.49 -12.6850
1.0704 4.7048 -174.68 -13.4509
1.0751 5.C828 -174.02 -14.1220
1.0797 5.4431 -173.48 -14.7168
1.0844 5.7870 -173.02 -15.2490
1.0891 6.1157 -172.63 -15.7289
1.0938 6.4302 -172.30 -16.1644
1.0985 6.7314 -172.00 -16.5621
1.1032 7.0202 -171.74 -16.9270
1.1079 7.2974 -171.51 -17.2634
1.1126 7.5636 -171.31 -17.5746
1.1173 7.8195 -171.12 -17.8635
1.1220 8.0656 -170.95 -18.1327
1.1267 8.3024 -170.80
1.1314 8.5305 -170.66
1.1360 8.7502 -170.53 -18.8404
1.1407 8.9621 -170.41 -19.0482
1.1454 9.1664 -170.30 -19.2439
1.1501 9.3635 -170.19 -19.4287
1.1548 9.5537 -170.10 -19.6035
1.1595 9.7375 -170.01 -19.7689
1.1642 9.9149 -169.93 -19.9258
1.1689 10.0863 -169.85 -20.0747
1.1736 10.2520 -169.77 -20.2162
1.1783 10.4122 -169.70 -20.3508
1.1830 10.5671 -169.64 -20.4791
1.1876 10.7169 -169.57 -20.6014
1.1923 10.8619 -169.51 -20.7181
1.1970 11.0021 -169.46 -20.8295
1.2017 11.1378 -169.40 -20.9360
1.2064 11.2692 -169.35 -21.0378
1.2111 11.3963 -169.30 -21.1353
1.2158 11.5195 -169.26 -21.2286
1.2205 11.6387 -169.21 -21.3181
1.2252 11.7541 -169.17 -21.4038
1.2299 11.8660 -169.13 -21.4860








1.2530 C.9C12 12. C6 0.9039
1.2561 C.1C10 99.69 19.9113
1.2591 C.7C17 177.39 3.0774
1.2622 1.2726 -178.89 -2.0940
1.2652 1.7728 -177.60 -4.9734
1.2682 2.2211 -176.94 -6.9313
1.2713 2.6294 -176.54 -8.3973
1.2743 3.0058 -176.26 -9.5592
1.2773 3.3557 -176.06 -10.5157
1.2804 3.6833 -175.90 -11.3248
1.2834 3.9916 -175.78 -12.0230
1.2865 4.2831 -175.68 -12.6352
1.2895 4.5597 -175.59 -13.1788
1.2925 4.8231 -175.52 -13.6665
1.2956 5.C745 -175.46 -14.1078
1.2986 5.3149 -175.41 -14.5100
1.3017 5.5454 -175.36 -14.8787
1.3047 5.7668 -175.32 -15.2187
1.3077 5.9798 -175.28 -15.5337
1.3108 6.1849 -175.25 -15.8266
1.3138 6.3827 -175.22 -16.1001
1.3168 6.5737 -175.19 -16.3562
1.3199 6.7583 -175.17 -16.5968
1.3229 6.9369 -175.14 -16.8233
1.326C 7.1C99 -175.12 -17.0373
1.3290 7.2775 -175.10 -17.2396
1.332C 7.44CC -175.08 -17.4315
1.3351 ".5978 -175.07 -17.6137
1.3381 7.75C9 -175.05 -17.7871
1.3412 7.8998 -175.03 -17.9523
1.3442 8.0444 -175.02 -18.1099
1.3472 8.1852 -175.01 -18.2605
1.3503 8.3221 -174.99 -18.4046
1.3533 8.4554 -174.98 -18.5427
1.3563 6.5852 -174.97 -18.6750
1.3594 8.7117 -174.96 -18.8020
1.3624 8.8350 -174.95 -18.9241
1.3655 8.9552 -174.94 -19.0415
1.3685 9.0724 -174.93 -19.1544
1.3715 9.1867 -174.92 -19.2632
1.3746 9.2983 -174.91 -19.3681
1.3776 9.4073 -174.90 -19.4693
1.3807 9.5136 -174.90 -19.5669
1.3837 9.6175 -174.89 -19.6612
1.3667 9.719C -174.88 -19.7524
1.3898 9.8181 -174.87 -19.8405
1.3928 9.915C -174.87 -19.9258
1.3958 1C.0C97 -174.86 -20.0084
1.3989 10.1022 -174.85 -20.0883





B N PHASE -1/MDB)
1.2533 1.4314 12.57 -3.1149
1.2566 0.5080 23.32 5.8825
1.2598 0.2688 154.22 11.4118
1.2631 0.8354 176.82 1.5617
1.2664 1.3510 -179.35 -2.6133
1.2697 1.8149 -177.78 -5.1771
1.2730 2.2379 -176.91 -6.9967
1.2762 2.6278 -176.35 -8.3919
1.2795 2.9904 -175.97 -9.5145
1.2828 3.3296 -175.68 -10.4479
1.2861 3.6489 -175.46 -11.2432
1.2894 3.9507 -175.28 -11.9334
1.2926 4.2369 -175.14 -12.5409
1.2959 A. 5092 -175.02 -13.0820
1.2992 4.7690 -174.91 -13.5686
1.3025 5.0175 -174.82 -14.0097
1.3058 5.2555 -174.75 -14.4123
1.3091 5.4840 -174.68 -14.7820
1.3123 5. 7037 -174.62 -15.1231
1.3156 5.9152 -174.56 -15.4394
1.3189 6.1190 -174.52 -15.7336
1.3222 6.3157 -174.47 -16.0085
1.3255 6.5057 -174.43 -16.2659
1.3287 6.6895 -174.39 -16.5078
1.3320 6.8673 -174.36 -16.7357
1.3353 7.0395 -174.33 -16.9508
1.3386 7.2064 -174.30 -17.1543
1.3419 7.3682 -174.27 -17.3473
1.3451 7.5253 -174.25 -17.5305
1.3484 7.6778 -174.22 -17.7048
1.3517 7.8260 -174.20 -17.8708
1.3550 7.9701 -174.18 -18.0293
1.3583 8.11C1 -174.16 -18.1806
1.3615 8.2464 -174.14 -18.3253
1.3648 8.3790 -174.12 -18.4639
1.3681 8.5082 -174.11 -18.5967
1.3714 8.6339 -174.09 -18.7242
1.3747 8.7565 -174.08 -18.8466
1.3779 8.8759 -174.06 -18.9643
1.3812 8.9924 -174.05 -19.0775
1.3845 9.1059 -174.03 -19.1864
1.3878 9.2167 -174.02 -19.2915
1.3911 9.3247 -174.01 -19.3927
1.3943 9.4302 -174.00 -19.4904
1.3976 9.5331 -173.99 -19.5847
1.4009 9.6337 -173.98 -19.6758
1.4042 9.7318 -173.97 -19.7639
1.4075 9.8277 -173.96 -19.8490
1.4108 9.9214 -173.95 -19.9314






1.2535 1.7765 13.28 -4.9915
1.2569 0.8243 20.02 1.6779
1.2604 C.1921 75.63 14.3301
1.2639 0.5695 169.32 4.8896
1.2673 1.09C2 178.15 -0.7503
1.27C8 1.5642 -178.98 -3.8860
1.2743 1.9974 -177.55 -6.0094
1.2778 2.397C -176.69 -7.5935
1.2812 2.7686 -176.12 -8.8453
1.2847 3.1164 -175.70 -9.8730
1.2882 3.4435 -175.38 -10.7401
1.2916 3.7526 -175.14 -11.4867
1.2951 4.C458 -174.94 -12.1400
1.2986 4.3246 -174.77 -12.7188
1.302C 4.59C5 -174.63 -13.2371
1.3055 4.8446 -174.51 -13.7052
1.3090 5.C88C -174.41 -14.1310
1.3125 5.3216 -174.31 -14.5208
1.3159 5.546C -174.23 -14.8796
1.3194 5.762C -174.16 -15.2114
1.3229 5.9701 -174.10 -15.5196
1.3263 6.17C7 -174.04 -15.8068
1.3298 6.3645 -173.99 -16.0753
1.3333 6.5518 -173.94 -16.3272
1.3367 6.7329 -173.89 -16.5641
1.3402 6.9C83 -173.85 -16.7874
1.3437 7.0762 -173.81 -16.9984
1.3471 7.2428 -173.78 -17.1982
1.3506 7. 4026 -173.75 -17.3876
1.3541 7.5576 -173.71 -17.5676
1.3576 7.7C81 -173.69 -17.7389
1.3610 7.8543 -173.66 -17.9021
1.3645 7.9964 -173.63 -18.0579
1.368C 8.1346 -173.61 -18.2067
1.3714 8.2691 -173.59 -18.3491
1.3749 8.3999 -173.57 -18.4855
1.3784 8.5272 -173.55 -18.6161
1.3818 8.6512 -173.53 -18.7416
1.3853 8.772C -173.51 -18.8620
1.3888 8.8897 -173.49 -18.9778
1.3922 9.CC44 -173.47 -19.0891
1.3957 9.1163 -173.46 -19.1964
1.3992 9.2253 -173.44 -19.2996
1.4027 9.3317 -173.43 -19.3992
1.4061 9.4355 -173.41 -19.4953
1.4096 9.5368 -173.40 -19.5880
1.4131 9.6356 -173.39 -19.6776
1.4165 9.7321 -173.37 -19.7641
1.42CC 9.8263 -173.36 -19.8478











































































































































































































































































































































































































































































































































































































































ALPHA = 1. 5C
PHASE -1/N(DB)
1.5036 0.7510 12.06 2.4870
1.5073 C.0842 99.66 21.4954
1.5109 C.5846 177.39 4.6624
1.5146 1.06C5 -178.89 -0.5100
1.5182 1.4772 -177.61 -3.3890
1.5219 1.8508 -176.94 -5.3471
1.5255 2.1911 -176.54 -6.8131
1.5292 2.5047 -176.26 -7.9752
1.5328 2.7963 -176.06 -8.9316
1.5365 3.0693 -175.90 -9.7407
1.5401 3.3262 -175.78 -10.4390
1.5438 3.5691 -175.68 -11.0513
1.5474 3.7997 -175.59 -11.5949
1.551C 4.01S1 -175.52 -12.0826
1.5547 4.2286 -175.46 -12.5238
1.5583 4.4289 -175.41 -12.9260
1.562C 4.621C -175.36 -13.2948
1.5656 4.8C55 -175.32 -13.6348
1.5693 4.9820 -175.28 -13.9498
1.5729 5.1539 -175.25 -14.2427
1.5766 5.3187 -175.22 -14.5162
1.58C2 5.4779 -175.19 -14.7723
1.5839 5.6318 -175.17 -15.0129
1.5875 5.78C6 -175.14 -15.2394
1.5911 5.9247 -175.12 -15.4534
1.5948 6.0644 -175.10 -15.6557
1.5984 6.1996 -175.08 -15.8476
1.6021 6.3313 -175.07 -16.0298
1.6057 6.4589 -175.05 -16.2032
1.6094 6.583C -175.03 -16.3684
1.613C 6.7C35 -175.02 -16.5260
1.6167 6.82C8 -1/5.01 -16.6767
1.62C3 6.9349 -174.99 -16.8208
1.624C 7.0460 -174.98 -16.9588
1.6276 7.1542 -174.97 -17.0912
1.6313 7.2595 -174.96 -17.2182
1.6349 7.3623 -174.95 -17.3402
1.6385 7.4624 -174.94 -17.4576
1.6422 7.56C1 -174.93 -17.5706
1.6458 7.6554 -174.92 -17.6794
1.6495 7.7484 -174.91 -17.7843
1.6531 7.8392 -174.90 -17.8854
1.6568 7.9278 -174.90 -17.9831
1.6604 8.0144 -174.89 -18.0774
1.6641 8.0989 -174.88 -18.1685
1.6677 8.1816 -174.87 -18.2567
1.6714 8.2623 -174.87 -18.3420
1.675C 8.3412 -174.86 -18.4245
1.6786 8.4183 -174.85 -18.5045






1.5039 1.1928 12.57 -1.5312
1.5079 0.4233 23.32 7.4663
1.5118 0.2240 154.22 12.9946
1.5157 0.6962 176.82 3.1449
1.5197 1.1259 -179.35 -1.0297
1.5236 1.5124 -177.77 -3.5935
1.5276 1.8649 -176.91 -5.4132
1.5315 2.1899 -176.35 -6.8083
1.5354 2.492C -175.97 -7.9308
1.5394 2.7747 -175.68 -8.8644
1.5433 3.04C8 -175.46 -9.6596
1.5472 3.2922 -175.28 -10.3498
1.5512 3.53C7 -175.14 -10.9573
1.5551 3.7577 -175.02 -11.4984
1.5591 3.9742 -174.91 -11.9850
1.563C 4.1812 -174.82 -12.4261
1.5669 4.3796 -174.75 -12.8287
1.5709 4.5700 -174.68 -13.1984
1.5748 4.7531 -174.62 -13.5395
1.5787 4.9293 -174.56 -13.8557
1.5827 5.C992 -174.52 -14.1500
1.5866 5.2631 -174.47 -14.4248
1.5905 5.4214 -174.43 -14.6823
1.5945 5.5746 -174.39 -14.9242
1.5984 5.7227 -174.36 -15.1521
1.6024 5.8662 -174.33 -15.3672
1.6063 6.CC53 -174.30 -15.5707
1.6102 6.1402 -174.27 -15.7637
1.6142 6.2711 -174.25 -15.9469
1.6181 6.3982 -174.22 -16.1212
1.622C 6.5217 -174.20 -16.2872
1.626C 6.6417 -174.18 -16.4456
1.6299 6.7565 -174.16 -16.5969
1.6339 6. 8720 -174.14 -16.7417
1.6378 6.9825 -174.12 -16.8802
1.6417 7.C9C1 -174.11 -17.0131
1.6457 7.1950 -174.09 -17.1405
1.6496 7.2971 -174.08 -17.2630
1.6535 7.3966 -174.06 -17.3806
1.6575 7.4936 -174.05 -17.4938
1.6614 7.5883 -174.03 -17.6028
1.6653 7.68C6 -174.02 -17.7078
1.6693 7.77C6 -174.01 -17.8091
1.6732 7.8565 -174.00 -17.9068
1.6772 7.9443 -173.99 -18.0011
1.6811 8.0281 -173.98 -18.0922
1.685C 8.1099 -173.97 -18.1803
1.6890 8.1898 -173.96 -18.2654
1.6929 8.2678 -173.95 -18.3478






1.5042 1.48C3 13.28 -3.4070
1.5083 0.6868 20.02 3.2631
1.5125 C.16CC 75.68 15.9169
1.5167 C.4748 169.32 6.4699
1.52C8 C.9087 178.15 0.8314
1.525C 1.3037 -178.98 -2.3037
1.5291 1.6647 -177.55 -4.4269
1.5333 1.9978 -176.69 -6.0109
1.5375 2.3074 -176.12 -7.2626
i.5416 2.5972 -175.70 -8.2902
l.^UB 2.8699 -175.38 -9.1573
1.5500 3.1275 -175.14 -9.9039
1.5541 3.3718 -174.94 -10.5571
1.5583 3.6C41 -174.77 -11.1360
1.5625 3.8257 -174.63 -11.6542
1.5666 4.0375 -174.51 -12.1222
1.5708 4.2404 -174.41 -12.5480
1.5749 4.435C -174.31 -12.9378
1.5791 4.622C -174.23 -13.2966
1.5833 4.8020 -174.16 -13.6284
1.5874 4.9754 -174.10 -13.9365
1.5916 5.1426 -174.04 -14.2237
1.5958 5.3041 -173.99 -14.4922
1.5999 5.46C2 -173.94 -14.7441
1.6041 5.6111 -173.89 -14.9810
1.6083 5.7573 -173.85 -15.2043
1.6124 5.8988 -173.81 -15.4153
1.6166 6.C36C -173.78 -15.6150
1.6207 6.1691 -173.75 -15.8045
1.6249 6.2983 -173.71 -15.9845
1.6291 6.4237 -173.69 -16.1557
1.6332 6.5456 -173.66 -16.3190
1.6374 6.664C -173.63 -16.4747
1.6416 6.7792 -173.61 -16.6236
1.6457 6.8912 -173.59 -16.7659
1.6499 7.C002 -173.57 -16.9023
1.6541 7.1064 -173.54 -17.0329
1.6582 7.2C97 -173.53 -17.1584
1.6624 7.31C4 -173.51 -17.2788
1.6665 7.4085 -173.49 -17.3945
1.6707 7.5041 -173.47 -17.5059
1.6749 7.5973 -173.46 -17.6131
1.6790 7.6881 -173.44 -17.7164
1.6832 7.7768 -173.43 -17.8160
1.6874 7.8633 -173.41 -17.9120
1.6915 7.9476 -173.40 -18.0048
1.6957 8.03CC -173.39 -18.0943
1.6999 8.1104 -173.37 -18.1808
1.7040 8.1889 -173.36 -18.2645






1.5047 2.C395 15.02 -6.1906
1.5094 1.1975 19.28 -1.5655
1.5141 0.5721 30.89 4.8507
1.5188 0.2129 101.69 13.4351
1.5235 0.5263 165.24 5.5754
1.5282 C.928C 175.84 0.6490
1.5329 1.3044 179.71 -2.3082
1.5376 1.6537 -178.28 -4.3692
1.5423 1.9791 -177.06 -5.9293
1.5470 2.2838 -176.22 -7.1730
1.5517 2.57C3 -175.62 -8.1998
1.5564 2.8410 -175.16 -9.0694
1.5611 3.0975 -174.80 -9.8201
1.5658 3.3412 -174.51 -10.4781
1.57C5 3.5735 -174.27 -11.0619
1.5752 3.7953 -174.06 -11.5850
1.5799 4.0076 -173.89 -12.0576
1.5846 4.211C -173.73 -12.4877
1.5893 4.4063 -173.60 -12.8814
1.5940 4.5940 -173.48 -13.2438
1.5987 4.7746 -173.38 -13.5788
1.6034 4.9487 -173.29 -13.8898
1.6080 5.1165 -173.20 -14.1795
1.6127 5.2766 -173.12 -14.4503
1.6174 5.4351 -173.05 -14.7042
1.6221 5.5865 -172.99 -14.9428
1.6268 5.7330 -172.93 -15.1676
1.6315 5.8748 -172.87 -15.3798
1.6362 6.C121 -172.82 -15.5806
1.6409 6.1453 -172.77 -15.7708
1.6456 6.2744 -172.73 -15.9515
1.6503 6.3997 -172.69 -16.1232
1.6550 6.5213 -172.65 -16.2867
1.6597 6.6395 -172.61 -16.4427
1.6644 6.7542 -172.58 -16.5915
1.6691 6.8658 -172.54 -16.7337
1.6738 6.9742 -172.51 -16.8698
1.6785 7.C796 -172.48 -17.0002
1.6832 7.1822 -172.46 -17.1251
1.6879 7.2820 -172.43 -17.2450
1.6926 7.3791 -172.40 -17.3601
1.6973 7.4737 -172.38 -17.4707
1.7020 7.5658 -172.36 -17.5771
1.7067 7.6556 -172.34 -17.6795
1.7114 7.7430 -172.31 -17.7781
1.7161 7.8281 -172.29 -17.8732
1.7208 7.9111 -172.27 -17.9648
1.7255 7.9921 -172.26 -18.0532
1.7302 8.07C9 -172.24 -18.1385





B N PHASE -1/N(DB)
1.5057 2.8392 17.97 -9.0639
1.5114 1.9159 21.23 -5.6477
1.5172 1.2224 26.98 -1.7445
1.5229 C.67C8 40.76 3.4685
1.5286 0.3361 89.72 9.4712
1.5343 0.5129 151.49 5.7997
1.5400 0.8764 169.36 1.1461
1.5457 1.2414 176.06 -1.8785
1.5515 1.5880 179.48 -4.0172
1.5572 1.9146 -178.44 -5.6416
1.5629 2.2225 -177.05 -6.9368
1.5686 2.5134 -176.05 -8.0051
1.5743 2.7889 -175.29 -8.9086
1.5801 3.0504 -174.70 -9.6872
1.5858 3.2993 -174.22 -10.3685
1.5915 3.5366 -173.83 -10.9718
1.5972 3.7633 -173.50 -11.5113
1.6029 3.98C1 -173.21 -11.9979
1.6086 4.1878 -172.97 -12.4398
1.6144 4.3871 -172.76 -12.8436
1.6201 4.5785 -172.57 -13.2145
1.6258 4.7625 -172.40 -13.5567
1.6315 4.9396 -172.25 -13.8738
1.6372 5.11C1 -172.12 -14.1686
1.6430 5.2745 -172.00 -14.4436
1.6487 5.4331 -171.89 -14.7009
1.6544 5.5862 -171.78 -14.9423
1.6601 5.734C -171.69 -15.1692
1.6658 5. 8770 -171.60 -15.3830
1.6715 6.C151 -171.52 -15.5849
1.6773 6.1489 -171.45 -15.7759
1.6830 6.2783 -171.38 -15.9568
1.6887 6.4036 -171.31 -16.1284
1.6944 6.525C -171.25 -16.2915
1.7001 6.6426 -171.20 -16.4467
1.7059 6.7566 -171.14 -16.5946
1.7116 6.8672 -171.09 -16.7356
1.7173 6.9745 -171.04 -16.8702
1.7230 7.0785 -171.00 -16.9989
1.7287 7.1796 -170.95 -17.1219
1.7344 7.2776 -170.91 -17.2398
1.7402 7.3728 -170.87 -17.3527
1.7459 7.4653 -170.84 -17.4609
1.7516 7.5551 -170.80 -17.5648
1.7573 7.6424 -170.77 -17.6646
1.7630 7.7272 -170.73 -17.7605
1.7688 7.8096 -170.70 -17.8526
1.7745 7.8898 -170.67 -17.9413
i.7802 7.9677 -170.64 -18.0266





B N PHASE -1/N(DB)
1.507C 3.5927 21.09 -11.1083
1.5141 2.5780 24.11 -8.2256
1.5211 1.8149 28.63 -5.1770
1.5281 1.1972 36.73 -1.5632
1.5352 C.711C 54.93 2.9627
1.5422 0.4692 100.13 6.5726
1.5493 0.6345 146.21 3.9511
1.5563 0.9685 164.88 0.2776
1.5633 1.3215 173.06 -2.4211
1.5704 1.6639 177.49 -4.4227
1. 5774 1.99C2 -179.76 -5.9778
1.5844 2.29^6 -177.89 -7.2331
1.5915 2.5931 -176.53 -8.2763
1.5985 2.8716 -175.49 -9.1624
1.6055 3.1363 -174.68 -9.9283
1.6126 3.3 8 63 -174.02 -10.5995
1.6196 3.6284 -173.48 -11.1944
1.6267 3.8577 -173.02 -11.7266
1.6337 4.0768 -172.63 -12.2064
1.6407 4.2865 -172.30 -12.6420
1.6478 4.4873 -172.00 -13.0397
1.6548 4.6799 -171.74 -13.4047
1.6618 4.8647 -171.51 -13.7410
1.6689 5.0421 -171.31 -14.0523
1.6759 5.2127 -171.12 -14.3412
1.6829 5.3768 -170.95 -14.6104
1.6900 5.5347 -17C.80 -14.8618
1.6970 5.6867 -170.66 -15.0972
1.7041 5.8332 -170.53 -15.3181
1.7111 5.9744 -170.41 -15.5259
1.7181 6.11C6 -170.30 -15.7217
1.7252 6.2420 -170.20 -15.9065
1.7322 6.3689 -170.10 -16.0813
1.7392 6.4914 -170.01 -16.2467
1.7463 6. 6097 -169.93 -16.4036
1.7533 6.7240 -169.85 -16.5525
1.7603 6.8344 -169.77 -16.6940
1.7674 6.9412 -169.70 -16.8287
1.7744 7.0445 -169.64 -16.9570
1.7814 7.1444 -169.57 -17.0793
1.7885 7.2^*10 -169.51 -17.1960
1.7955 7.3345 -169.46 -17.3074
1.8026 7.4249 -169.40 -17.4138
1.8096 7.5125 -169.35 -17.5157
1.8166 7.5973 -169.30 -17.6132
1.8237 7.6794 -169.26 -17.7065
1.8307 7.7589 -169.21 -17.7960
1.8377 7.8358 -169.17 -17.8817
1.8448 7. 9104 -169.13 -17.9639





B N PHASE -1/N(DB)
1.7543 C.6437 12.06 3.8257
1.7585 0.C722 99.63 22.8349
1.7628 C.5011 177.39 6.0023
1.767C C.9C8S -178.89 0.8296
1.7713 1.2662 -177.61 -2.0497
1.7755 1.5863 -176.94 -4.0078
1.7798 1.8780 -176.54 -5.4739
1.784C 2.1468 -176.26 -6.6359
1.7883 2.3967 -176.06 -7.5924
1.7925 2.63C7 -175.90 -8.4015
1.7968 2.8510 -175.78 -9.0998
1.8010 3.C592 -175.68 -9.7121
1.8053 3.2567 -175.59 -10.2557
1.8095 3.4448 -175.52 -10.7434
1.8138 3.6244 -175.46 -11.1847
1.8181 3.7961 -175.41 -11.5868
1.8223 3.96C8 -175.36 -11.9556
1.8266 4.1189 -175.32 -12.2957
1.8308 4.271C -175.28 -12.6106
1.8351 4.4175 -175.25 -12.9036
1.8393 4.5588 -175.22 -13.1770
1.8436 4.6952 -175.19 -13.4332
1.8478 4.8271 -175.17 -13.6737
1.8521 4.9547 -175.14 -13.9003
1.8563 5.0782 -175.12 -14.1142
1.8606 5.1979 -175.10 -14.3166
1.8648 5.314C -175.08 -14.5085
1.8691 5.4267 -175. C7 -14.6907
1.8733 5.5361 -175.05 -14.8641
1.8776 5.6424 -175.03 -15.0293
1.8819 5.7458 -175.02 -15.1869
1.8861 5.8463 -175.01 -15.3376
1.8904 5.9441 -174.99 -15.4817
1.8946 6.0393 -174.98 -15.6197
1.8989 6.132C -174.97 -15.7521
1.9031 6.2224 -174.96 -15.8791
1.9074 6.31C4 -174.95 -16.0011
1.9116 6.3963 -174.94 -16.1185
1.9159 6.48CC -174.93 -16.2315
1.9201 6.5617 -174.92 -16.3403
1.9244 6.641*. -174.91 -16.4452
1.9286 6.7192 -174.90 -16.5463
1.9329 6.7952 -174.90 -16.6440
1.9371 6.8694 -174.89 -16.7383
1.9414 6.9418 -174.88 -16.8295
1.9457 7.0126 -174.87 -16.9176
1.9499 7.0818 -174.87 -17.0029
1.9542 7.1495 -174.86 -17.0855
1.9584 7.2156 -174.85 -17.1654





B N PHASE -1/N(0B)
1.7546 1.0222 12.57 -0.1910
1.7592 C.3626 23.33 8.8103
1.7638 C.1922 154.27 14.3230
1.7684 0.5971 176.82 4.4792
1.773C C.9654 -179.35 0.3061
1.7776 1.2968 -177.77 -2.2571
1.7822 1.5989 -176.90 -4.0765
1.7868 1.8775 -176.35 -5.4715
1.7913 2.1364 -175.96 -6.5938
1.7959 2.3788 -175.68 -7.5272
1.8GC5 2.6C69 -175.46 -8.3224
1.8051 2.8224 -175.28 -9.0124
1.8097 3.0269 -175.14 -9.6199
1.8143 3.2214 -175.02 -10.1609
1.8189 3.407C -174.91 -10.6475
1.8235 3.5845 -174.82 -11.0885
1.8281 3.7545 -174.75 -11.4911
1.8327 3.9178 -174.68 -11.8608
1.8373 4.0747 -174.62 -12.2019
1.8419 4.2257 -174.56 -12.5181
1.8465 4.3714 -174.52 -12.8123
1.8511 4.5119 -174.47 -13.0871
1.8557 4.6476 -174.43 -13.3446
1.8603 4.7788 -174.39 -13.5865
1.8648 4.9C58 -174.36 -13.8143
1.8694 5. 0289 -174.33 -14.0294
1.8740 5.1481 -174.30 -14.2329
1.8786 5.2637 -174.27 -14.4258
1.8832 5.3759 -174.25 -14.6090
1.8878 5.4849 -174.22 -14.7833
1.8924 5.59C7 -174.20 -14.9493
1.8970 5.6936 -174.18 -15.1077
1.9016 5.7936 -174.16 -15.2590
1.9062 5.891C -174.14 -15.4037
3.9108 5.9857 -174.12 -15.5423
1.9154 6. 0779 -174.11 -15.6751
1.920C 6.1678 -174.09 -15.8026
1.9246 6.2553 -174.08 -15.9250
1.9292 6. 3406 -174.06 -16.0426
1.9338 6.4238 -174.05 -16.1558
1.9383 6.5049 -174.03 -16.2648
1.9429 6.5840 -174.02 -16.3698
1.9475 6.6612 -174.01 -16.4711
1.9521 6.7365 -174.00 -16.5687
1.9567 6.81C1 -173.99 -16.6630
1.9613 6.8819 -173.98 -16.7541
1.9659 6.9520 -173.97 -16.8422
1.9705 7.0205 -173.96 -16.9273
1.9751 7.0874 -173.95 -17.0097






7549 1.2668 13,28 -2.0679
7597 0.5886 20.02 4.6031
7646 0.1371 75.72 17.2584
7694 0.4071 169.33 7.8066
7743 0.7790 178.15 2.1691
7791 1.1176 -178.98 -0.9657
7840 1.4271 -177.55 -3.0889
7889 1.7125 -176.69 -4.6727
7937 1.9780 -176.12 -5.9244
7986 2.2264 -175. 70 -6.9519
8034 2.4601 -175.38 -7.8189
8083 2.68C9 -175.14 -8.5655
8132 2.8903 -174.94 -9.2187
8180 3.0894 -174.77 -9.7975
8229 3.2794 -174.63 -10.3158
8277 3.4609 -174.51 -10.7838
8326 3.6348 -174.40 -11.2096
8374 3.8016 -174.31 -11.5993
8423 3.9619 -174.23 -11.9581
8472 4.1162 -174.16 -12.2899
852C 4.2648 -174.10 -12.5980
8569 4.4082 -174.04 -12.8851
8617 4.5466 -173.99 -13.1537
8666 4.6804 -173.94 -13.4056
8715 4.8097 -173.89 -13.6424
8763 4.9350 -173.85 -13.8657
8812 5.0563 -173.81 -14.0767
8860 5.174C -173.78 -14.2765
8909 5.2881 -173.75 -14.4659
8957 5.3988 -173.71 -14.6459
9006 5.5063 -173.69 -14.8172
9055 5.61C7 -173.66 -14.9804
.9103 5.7123 -173.63 -15.1361
.9152 5.8110 -173.61 -15.2850
9200 5.907C -173.59 -15.4273
.9249 6.C004 -173.57 -15.5636
.9297 6.0914 -173.54 -15.6943
.9346 6.1800 -173.53 -15.8197
.9395 6.2663 -173.51 -15.9402
.9443 6.3503 -173.49 -16.0559
.9492 6.4323 -173.47 -16.1673
9540 6.5122 -173.46 -16.2745
9589 6.5901 -173.44 -16.3778
9638 6.666C -173.43 -16.4773
.9686 6. 7402 -173.41 -16.5734
.9735 6.8125 -173.40 -16.6661
"9783 6.8831 -173.39 -16.7556
.9832 6.9520 -173.37 -16.8422
.9880 7.0193 -173.36 -16.9258






1.7555 1.7<*62 15.02 -4.8519
1.761C 1.0264 19.28 -0.2266
1.7664 C.49C4 30.89 6.1894
1.7719 0.1825 101.69 14.7737
1.7774 0.4511 165.24 6.9144
1.7829 0.7954 175.84 1.9881
1.7884 1.1181 179.71 -0.9693
1.7938 1.4175 -178.28 -3.0302
1.7993 1.6964 -177.06 -4.5904
1.8048 1.9575 -176.23 -5.8340
1.8103 2.2031 -175.62 -6.8609
1.8158 2.4351 -175.16 -7.7304
1.8212 2.6550 -174.80 -8.4812
1.8267 2.8639 -174.51 -9.1392
1.8322 3.063C -174.27 -9.7230
1.8377 3.2531 -174.06 -10.2461
1.8432 3.4351 -173.89 -10.7187
1.8487 3.6094 -173.73 -11.1488
1.8541 3.7768 -173.60 -11.5425
1.8596 3.9377 -173.48 -11.9048
1.8651 4.0925 -173.38 -12.2398
1.8706 4.2417 -173.29 -12.5508
1.8761 4.3856 -173.20 -12.8406
1.8815 4.5245 -173.12 -13.1114
1.8870 4.6587 -173.05 -13.3653
1.8925 4.7884 -172.99 -13.6039
1.8980 4.9140 -172.93 -13.8286
1.9035 5.0355 -172.87 -14.0409
1.9089 5.1533 -172.82 -14.2416
1.9144 5.2674 -172.77 -14.4319
1.9199 5.3781 -172.73 -14.6125
1.9254 5.4855 -172.69 -14.7843
1.9309 5.5897 -172.65 -14.9478
1.9363 5.691C -172.61 -15.1037
1.9418 5.7893 -172.58 -15.2526
1.9473 5.8849 -172.54 -15.3948
1.9528 5.9779 -172.51 -15.5309
1.9583 6.0682 -172.48 -15.6613
1.9637 6.1562 -172.46 -15.7862
1.9692 6.2417 -172.43 -15.9061
1.9747 6.3250 -172.40 -16.0212
1.9802 6.4061 -172.38 -16.1318
1.9857 6.4850 -172.36 -16.2382
1.9912 6.5619 -172.34 -16.3406
1.9966 6.6368 -172.31 -16.4392
2.0021 6.7098 -172.29 -16.5342
2.0076 6.781C -172.27 -16.6258
2.0131 6.8503 -172.26 -16.7142
2.0186 6.9180 -172.24 -16.7995






1.7567 2.4335 17.97 -7.7247
1.7633 1.6421 21.23 -4.3081
1.770C l.C47t 26.98 -0.4042
1.7767 C.5748 40.77 4.8098
1.7834 G.Z88C 89.76 10.8112
1.7900 0.4398 151.51 7.1354
1.7967 0.7514 169.37 2.4826
1.8034 1.T643 176.06 -0.5415
1.8100 1.3614 179.49 -2.6798
1.8167 1.6414 -178.44 -4.3041
1.8234 1.9G53 -177.05 -5.5991
1.8301 2.1546 -176.05 -6.6673
1.8367 2.39C7 -175.29 -7.5707
1.8434 2.614s -174.70 -8.3493
1.8501 2.8283 -174.22 -9.0305
1.8568 3.C317 -173.83 -9.6337
1.8634 3.226C -173.50 -10.1732
1.8701 3.4H8 -173.21 -10.6598
1.8768 3.5899 -172.97 -11.1016
1.8834 3.76C7 -172.76 -11.5054
1.8901 3.9248 -172.57 -11.8762
1.8968 4.C825 -172.40 -12.2184
1.9035 4.2342 -172.25 -12.5355
1.9101 4.38C4 -172.12 -12.8303
1.9168 4.5213 -172.00 -13.1053
1.9235 4.6573 -171.89 -13.3626
1.9301 4.7685 -171.78 -13.6040
1.9368 4.9152 -171.69 -13.8309
1.9435 5.0377 -171.60 -14.0447
1.9502 5.1J62 -171.52 -14.2466
1.9568 5.27C8 -171.45 -14.4375
1.9635 5.3817 -171.38 -14.6184
1.97C2 5.4891 -171.31 -14.7900
1.9768 5.5932 -171.25 -14.9531
1.9835 5.694C -171.19 -15.1083
1.9902 5.7917 -171.14 -15.2561
1.9969 5.8865 -171. G9 -15.3971
2.0035 5.9784 -171.04 -15.5318
2.C102 6.0676 -171.00 -15.6604
2.0169 6.1542 -170.95 -15.7835
2.0235 6.2383 -170.91 -15.9013
2.0302 6.3199 -170.87 -16.0142
2.0369 6.3991 -170.84 -16.1224
2.0436 6.4761 -170.80 -16.2263
2.0502 6. 5509 -170.77 -16.3261
2.0569 6.6236 -170.73 -16.4219
2.0636 6.6943 -170. 70 -16.5141
2.07C3 6.763G -170.67 -16.6027
2.0769 6.8297 -170.64 -16.6880





B N PHASE -1/N(DB)
1.7582 3.C794 21.09 -9.7692
1.7664 2.2096 24.11 -6.8864
1.7746 1.5556 28.63 -3.8378
1.7828 1.0261 36.74 -0.2236
1.791C 0.6093 54.93 4.3027
1.7993 0.4C22 100.14 7.9118
1.8075 0.5439 146.22 5.2889
1.8157 0.8303 164.89 1.6156
1.8239 1.1326 173.06 -1.0830
1.8321 1.4263 177.49 -3.0844
1.8403 1.706C -179.76 -4.6394
1.8485 1.9712 -177.88 -5.8947
1.8567 2.2227 -176.52 -6.9378
1.8649 2.4615 -175.49 -7.8239
1.8731 2.6884 -174.68 -8.5898
1.8813 2.9044 -174.02 -9.2610
1.8896 3.11C2 -173.48 -9.8559
1.8978 3.3067 -173.02 -10.3880
1.906C 3.4946 -172.63 -10.8679
1.9142 3.6743 -172.30 -11.3034
1.9224 3.8464 -172.00 -11.7011
1.9306 4.0115 -171.74 -12.0660
1.9388 4.1698 -171.51 -12.4024
1.9470 4.3220 -171.31 -12.7136
1.9552 4.4682 -171.12 -13.0026
1.9634 4.6088 -170.95 -13.2717
1.9716 4.7441 -170.80 -13.5231
1.9799 4.8745 -17C.66 -13.7585
1.9881 5. COCO -170.53 -13.9795
1.9963 5.1211 -170.41 -14.1872
2.0045 5.2378 -170.30 -14.3830
2.0127 5.3505 -17C.2C -14.5678
2.02C9 5.4592 -17C.10 -14.7425
2.0291 5.5641 -17C.01 -14.9080
2.0373 5.6655 -169.93 -15.0648
2.0455 5.7635 -169.85 -15.2138
2.0537 5.8562 -169.77 -15.3553
2.0620 5.9497 -169.70 -15.4900
2.0702 6.C362 -169.64 -15.6182
2.0784 6.1239 -169.57 -15.7405
2.0866 6.2067 -169.51 -15.8572
2.0948 6.2868 -169.46 -15.9686
2.1030 6.3644 -169.40 -16.0751
2.1112 6.4394 -169.35 -16.1769
2.1194 6.5121 -169.30 -16.2744
2.1276 6.5825 -169.26 -16.3678
2.1358 6.65C6 -169.21 -16.4572
2.1440 6.7166 -169.17 -16.5429
2.1523 6.78C4 -169.13 -16.6252







2." 0097 Z'Ztti 12-06 4.9876
i:8«S 2-ISIf -IIhI ?: ' 8™llo!?! , |SS| "}?!•§? -0.8918
1:8548 iillfl ^iTs-lt :HtI!2.0389 lism
-17A 52 c'?i5t
I'oJil |-097| -i?trgg :l:tni
:
:| : 7i:?g :j ||
Kill i:"« =i?l:ll :| :I!II




2.1167 a loco f4c # t; -12.5148% *t?c M.JJ58 -175.14 -12.7414
f.if!j X\%\\\ :i?i:§78 :i! : ll?|
: \X 9 }•§$# iJi-JI -i3
3
:?o^I
2*1507 £ rlin "f^l'SI -13.8703





^•1653 5.2848 -174 on iaZZ^Z2.1702 5 3*2r i-V/'^t -14.4606
? I7*r 2 , 6 f£ -174.97 -14.5930t« l nti 5.4450 -174 qa t7 Tin^2-1799 5*5221
-174 qr "fJ # Z?S92.1847 * \%l? itZo 5 -14.8421
211896 5.*67C5 ^174*93 "Jt^lfS
2 # f2S? 5 - 7^ -174.92 -15 # ?afp
^•1993 5.8117 -174 of II* ixln2.2042 5.8798 -174*90
-15*3872
Mill 2*2?f? -i74i9o -lirllZI
I'llflP a'SUz "174.89 -15*5792
\\\\\\ %
m
\\l% "i1 ^'?? -15.6703
2.2285 J:ij-|f :j?j-|? :}l-iis$








2,0052 0.8945 12,57 C.9687
2.0105 C.2173 23.33 9.9695
2.0157 C.1682 154.26 15.4836
2.021C 0.5224 176.82 5.6397
2.0262 0.8447 -179.35 1.4663
2.0315 1.1346 -177.77 -1.0970
2.0367 1.3990 -176.90 -2.9164
2.0420 1.6427 -176.35 -4.3113
2.0472 1.8693 -175.96 -5.4337
2.0525 2.0814 -175.68 -6.3671
2.0577 2.281C -175.46 -7.1624
2.C63C 2.4696 -175.28 -7.8524
2.0682 2.6485 -175.14 -8.4599
2.0735 2.8187 -175.02 -9.0009
2.0787 2.9811 -174.91 -9.4875
2.0840 2.1364 -174.82 -9.9285
2.0892 3.2852 -174.75 -10.3311
2.0945 3.4280 -174.68 -10.7008
2.0997 3.5653 -174.62 -11.0419
2.1050 3.6975 -174.56 -11.3581
2.1102 3.8249 -174.52 -11.6523
2.1155 3.9478 -174.47 -11.9271
2.1207 4. 0666 -174.43 -12.1846
2.1260 4.1814 -174.39 -12.4265
2.1312 4.2925 -174.36 -12.6543
2.1365 4.4CC2 -174.33 -12.8694
2.1417 4.5045 -174.30 -13.0729
2.1470 4.6057 -174.27 -13.2658
2.1522 4.7038 -174.25 -13.4490
2.1575 4.7992 -174.22 -13.6233
2.1627 4.8918 -174.20 -13.7894
2.1680 4.9818 -174.18 -13.9478
2.1732 5.C694 -174.16 -14.0991
2.1785 5.1545 -174.14 -14.2438
2.1837 5.2374 -174.12 -14.3823
2.1890 5.3181 -174.11 -14.5152
2.1942 5.3967 -174.09 -14.6426
2.1995 5.4733 -174.08 -14.7650
2.2047 5.5480 -174.06 -14.8827
2.210C 5.62C7 -174.05 -14.9959
2.2152 5.6917 -174.03 -15.1049
2.2205 5.76C9 -174.02 -15.2099
2.2257 5.8285 -174.01 -15.3111
2.2310 5.8944 -174.00 -15.4088
2.2362 5.9587 -173.99 -15.5031
2.2415 6.0216 -173.98 -15.5942
2.2467 6. 0829 -173.97 -15.6822
2.2520 6.1428 -173.96 -15.7674
2.2572 6.2014 -173.95 -15.8497


























































































































































































































2.0063 1.5296 15.02 -3.6918
2.0125 C.8981 19.29 0.9333
2.0188 C.4291 30.89 7.3495
2.0251 0.1597 101.69 15.9335
2.0313 0.3947 165.25 8.0741
2.0376 0.6960 175.84 3.1478
2.0438 0.9783 179.71 0.1905
2.0501 1.2403 -178.28 -1.8703
2.0564 1.4843 -177.06 -3.4306
2.0626 1.7128 -176.23 -4.6743
2.0689 1.9277 -175.62 -5.7010
2.0752 2.13C7 -175.16 -6.5706
2.0814 2.3231 -174.80 -7.3214
2.0877 2.5059 -174.51 -7.9794
2.0940 2.68C1 -174.27 -8.5631
2.1002 2.8465 -174.06 -9.0862
2.1065 3.0C57 -173.89 -9.5588
2.1127 3.1582 -173.73 -9.9889
2.1190 3.3047 -173.60 -10.3826
2.1253 3.4455 -173.48 -10.7450
2.1315 3.5810 -173.38 -11.0800
2.1378 3.7115 -173.29 -11.3910
2.1441 3.8374 -173.20 -11.6807
2.1503 3.9589 -173.12 -11.9515
2.1566 4.C763 -173.05 -12.2054
2.1629 4.1899 -172.99 -12.4440
2.1691 4.2997 -172.93 -12.6688
2.1754 4.4061 -172.87 -12.8810
2.1816 4.5091 -172.82 -13.0818
2.1879 4.6C90 -172.77 -13.2721
2.1942 4.7058 -172.73 -13.4527
2.2004 4.7998 -172.69 -13.6244
2.2067 4.8910 -172.65 -13.7880
2.2130 4.9796 -172.61 -13.9439
2.2192 5.C657 -172.58 -14.0927
2.2255 5.1493 -172.54 -14.2350
2.2318 5.23C6 -172.51 -14.3711
2.238C 5.3097 -172.48 -14.5014
2.2443 5.3866 -172.46 -14.6264
2.2505 5.4615 -172.43 -14.7462
2.2568 5.5344 -172.40 -14.8613
2.2631 5.6053 -172.38 -14.9720
2.2693 5.6744 -172.36 -15.0784
2.2756 5.7417 -172.34 -15.1808
2.2819 5.8072 -172.31 -15.2794
2.2881 5.8711 -172.29 -15.3744
2.2944 5.9333 -172.27 -15.4660
2.3007 5.9940 -172.26 -15.5544
2.3069 6.0532 -172.24 -15.6397





B N PHASE -1/N(DB)
2.0C76 2.1294 17.97 -6,5650
2.0152 1.4369 21.23 -3.1466
2. 0229 C.9168 26.98 0.7549
2.0305 C.503C 40.77 5.9685
2.0381 0.2520 89.74 11.9706
2.0457 C.3847 151.50 8.2971
2.0534 0.6574 169.37 3.6439
2.0610 0.9312 176.06 0.6194
2.0686 1.1911 179.49 -1.5191
2.0762 1.4361 -178.44 -3.1435
2.0839 1.667C -177.05 -4.4386
2.0915 1.8851 -176.05 -5.5069
2.0991 2.0918 -175.29 -6.4103
2.1C67 2.2879 -174.70 -7.1889
2.1144 2.4746 -174.22 -7.8701
2.1220 2.6526 -173.83 -8.4734
2.1296 2.8226 -173.50 -9.0129
2.1372 2.9852 -173.21 -9.4995
2.1449 3.1410 -172.97 -9.9414
2.1525 3.29C5 -172.76 -10.3451
2.1601 3.4340 -172.57 -10.7160
2.1677 3.5720 -172.40 -11.0582
2.1754 3.7048 -172.25 -11.3753
2.1830 3.8327 -172.12 -11.6701
2.1906 3.9560 -172.00 -11.9451
2.1982 4.0749 -171.89 -12.2024
2.2059 4.1898 -171.78 -12.4438
2.2135 4.3CC7 -171.69 -12.6707
2.2211 4.4078 -171.60 -12.8845
2.2287 4.5115 -171.52 -13.0864
2.2364 4.6118 -171.45 -13.2773
2.2440 4.7088 -171.38 -13.4582
2.2516 4.8028 -171.31 -13.6299
2.2592 4.8938 -171.25 -13.7930
2.2669 4.9821 -171.20 -13.9482
2.2745 5.0676 -171.14 -14.0960
2.2821 5.15C5 -171.09 -14.2370
2.2897 5.2310 -171.04 -14.3716
2.2974 5.3090 -171.00 -14.5003
2.3050 5.3848 -17C.95 -14.6234
2.3126 5.4583 -170.91 -14.7412
2.3202 5.5297 -170.87 -14.8541
2.3279 5.5991 -170.84 -14.9623
2.3355 5.6665 -170.80 -15.0662
2.3431 5.7319 -170.77 -15.1660
2.3507 5.7955 -170.73 -15.2618
2.3584 5.8573 -170. 70 -15.3540
2. 3660 5.9174 -170.67 -15.4427
2.3736 5.9759 -170.64 -15.5280






2.C094 2.6944 21.09 -8.6092
2.0188 1.9334 24.11 "M 2, 6,*2.0281 1.3611 28.63 ~l^ll%
2.0375 0.8978 36.74 9'J}$1
2.0469 0.5331 54.94 £.4633
2.0563 0.3519 100.15 ? - 9 7 iS2.0657 0.476C 146.23 ^.4480
2.0751 C.7266 164.89 2.7746
2.0844 0.9913 173.06 0.0762
2.0938 1.2481 177.49 -1.9251
2.1032 1.4928 -179.76 "3.4800
2\1126 1.7249 -177.88 -4.7353
2ll22C 1.9450 "176.52
-f-JJf?2.1314 2.1539 -175.49 -6.6644
2.1407 2.3524 -174.68 "Z'^912.1501 2.5414 -174.02 -8.1015
2.1595 2.7215 -173.48 -8.6963
2.1689 2.8935 -173.02 "9.2285
2.1783 3.0578 -172.63 -9.7083
2.1876 3.2151 -172.30 -10.1438
2.1970 3.3657 -172.00 -10.5415
2.2064 3.51C1 -171.74 "l 1?-?,? 6*
2.2158 3.6487 -171.51 -11.2428
2^2252 3.7818 -171.31 -11.5540
2.2346 3.9097 -171.12 -11.8429
2.2439 4.0328 -170.95 -12.1121
2.2533 4.1512 -170.80 -12.3635
212627 4.2652 -170.66 -12.5989
2^2721 A. 3751 -170.53 "12.8198
2.2815 4.4810 -170.41 -13.0276
2^2908 4.5832 -170.30 -13.2233
2.3002 4.6817 -170.20 -13.4081
2.3096 4.7769 -170.10 -13.5829
2.3190 4.8687 -170.01 -13.7483
2^3284 4.9574 -169.93 -13.9051
213378 5.0432 -169.85 -14.0541
2.3471 5.1260 -169.77 -14.1956
213565 5.2061 -169.70 -1*«?!2!
2.3659 5.2836 -169.64 -14.4585
2^3753 5.35e5 -169.57 -14.5808
2^3847 5.43C9 -169.51 -14.6975
2.3941 5.5010 -169.46 -14.8089
2.4034 5.5689 -169.40 -14.9154
214128 5.6346 -169.35 -15.0172
2.4222 5.6982 -169.30 -15.1147
2^4316 5.7597 -169.26 -15.2080
2\4410 5.8193 -169.21 -15.2975
2^4503 5.8771 -169.17 -15.3832
114597 5.9330 -169.13 -15.4654
2^4691 5.9871 -169.09 -15.5444
74
DESCRIBING FlNCTIGN DATA
FREQUENCY = 1 d .
ALPHA = 2.5C
PHASE -1/N(DB)
2. 5061 C.45C6 12.06 6.9251
2.5122 C.G5C5 99.72 25.9322
2.5182 C.35C8 177.39 9.0980
2.5243 0.6363 -178.89 3.9263
2.5304 0.8864 -177.60 1.0472
2.5365 1.11C5 -176.94 -0.9108
2.5425 1.3147 -176.54 -2.3767
2.5486 1.5029 -176.26 -3.5386
2.5547 1.6779 -176.06 -4.4951
2.5608 1.8417 -175. 9C -5.3042
2.5668 1.9958 -175.78 -6.0024
2.5729 2.1416 -175.68 -6.6146
2.5790 2.2799 -175.59 -7.1583
2.5851 2.4116 -175.52 -7.6459
2.5912 2.5372 -175.46 -8.0872
2.5972 2.6575 -175.41 -8.4893
2.6033 2.7727 -175.36 -8.8581
2.6094 2.8834 -175.32 -9.1981
2.6155 2.9899 -175.28 -9.5131
2.6215 3.0924 -175.25 -9.8060
2.6276 3.1914 -175.22 -10.0795
2.6337 3.2869 -175.19 -10.3356
2.6398 3.3792 -175.17 -10.5762
2.6458 3.4665 -175.14 -10.8027
2.6519 3.5549 -175.12 -11.0167
2.658C 3.6387 -175.10 -11.2190
2.6641 3.72CC -175.08 -11.4109
2.67C2 3.7969 -175.07 -11.5931
2.6762 3.8755 -175.05 -11.7665
2.6823 3.9499 -175.03 -11.9317
2.6884 4.0222 -175.02 -12.0893
2.6945 4.0926 -175.01 -12.2399
2.7005 4.161C -174.99 -12.3840
2.7066 4.2277 -174.98 -12.5221
2.7127 4.2926 -174.97 -12.6544
2.7188 4.3558 -174.96 -12.7815
2.7248 4.4175 -174.95 -12.9035
2.7309 4.4776 -174.94 -13.0209
2. 7370 4.5362 -174.93 -13.1338
2.7431 4.5934 -174.92 -13.2426
2.7491 4.6492 -174.91 -13.3475
2.7552 4.7036 -174.90 -13.4487
2.7613 4.7568 -174.90 -13.5463
2.7b74 4.8087 -174.89 -13.6406
2.7735 4.8595 -174.88 -13.7318
2.7795 4.9090 -174.87 -13.8199
2.7856 4.9575 -174.87 -13.9052
2.7917 5.0048 -174.86 -13.9878
2.7978 5.C511 -174.85 -14.0678






2.5066 0.7156 12.57 2.9068
2.5131 0.253S 23.33 11.9068
2.5197 0.1345 154.25 17.4237
2.5262 0.4179 176.82 7.5787
2.5328 0.6757 -179.35 3.4050
2.5394 0.9077 -177.77 0.8416
2.5459 1.1192 -176.90 -0.9778
2.5525 1.3141 -176.35 -2.3728
2.5591 1.4954 -175.96 -3.4952
2.5656 1.6651 -175.68 -4.4286
2.5722 1.8247 -175.46 -5.2238
2.5787 1.9756 -175.28 -5.9139
2.5853 2.1187 -175.14 -6.5214
2.5919 2.2549 -175.02 -7.0625
2.5984 2.3848 -174.91 -7.5490
2.6050 2.50<5C -174.82 -7.9901
2.6116 2.6281 -174.75 -8.3927
2.6181 2.7423 -174.68 -8.7623
2.6247 2.8521 -174.62 -9.1034
2.6312 2.9579 -174.56 -9.4196
2.6378 3.0598 -174.52 -9.7139
2.6444 3.1582 -174.47 -9.9887
2.6509 3.2532 -174.43 -10.2462
2.6575 3.3451 -174.39 -10.4881
2.6641 3.4340 -174.36 -10.7159
2.67C6 3.5201 -174.33 -10.9310
2.6772 3.6035 -174.30 -11.1345
2.6837 3.6844 -174.27 -11.3275
2.69C3 3.763C -174.25 -11.5107
2.6969 3.8393 -174.22 -11.6849
2.7034 3.9133 -174.20 -11.8510
2.7100 3.9854 -174.18 -12.0094
2.7166 4.0554 -174.16 -12.1607
2.7231 4.1235 -174.14 -12.3054
2.7297 4.1899 -174.12 -12.4440
2.7362 4.2544 -174.11 -12.5768
2.7428 4.3173 -174.09 -12.7043
2.7494 4.3786 -174.08 -12.8267
2.7559 4.4383 -174.06 -12.9443
2.7625 4.4965 -174.05 -13.0575
2.7691 4.5533 -174.03 -13.1665
2.7756 4.6C87 -174.02 -13.2715
2.7822 4.6627 -174.01 -13.3728
2.7887 4.7154 -174.00 -13.4704
2.7953 4.7669 -173.99 -13.5647
2.8019 4.8172 -173.98 -13.6558
2.8084 4.8662 -173.97 -13.7439
2.8150 4.9142 -173.96 -13.8290
2.8215 4.961C -173.95 -13.9114






2.5C69 C.8882 13.28 1.0302
2.5139 0.4120 20.02 7.7012
2.5206 C.0960 75.71 20.3555
2.5278 0.2849 169.33 10.9048
2.5347 0.5453 178.15 5.2674
2.5416 0.7823 -178.98 2.1325
2.5486 0.9989 -177.55 0.0094
2.5555 1.1987 -176.69 -1.5745
2.5625 1.3845 -176.12 -2.8261
2.5694 1.5584 -175.70 -3.8537
2.5763 1.7220 -175.38 -4.7207
2.5833 1.8766 -175.14 -5.4673
2.5902 2.0231 -174.94 -6.1205
2.5972 2.1626 -174.77 -6.6993
2.6041 2.2955 -174.63 -7.2176
2.6110 2.4226 -174.51 -7.6856
2.618C 2.5443 -174.40 -8.1114
2.6249 2.6611 -174.31 -8.5012
2.6319 2.7733 -174.23 -8.8599
2.6388 2.8813 -174.16 -9.1917
2.6457 2.9853 -174.10 -9.4998
2.6527 3.0857 -174.04 -9.7870
2.6596 3.1826 -173.99 -10.0555
2.6666 3.2762 -173.94 -10.3074
2.6735 3.3668 -173.89 -10.5443
2.68C4 3.4545 -173.85 -10.7676
2.6874 3.5394 -173.81 -10.9786
2.6943 3.6217 -173.78 -11.1783
2.7013 3.7016 -173.75 -11.3678
2.7082 3.7791 -173.71 -11.5477
2.7151 3.8544 -173.69 -11.7190
2.7221 3.9275 -173.66 -11.8822
2.7290 3.9985 -173.63 -12.0380
2.736C 4.0676 -173.61 -12.1868
2.7429 4.1348 -173.59 -12.3292
2.7498 4.20C3 -173.57 -12.4655
2.7568 4.2639 -173.54 -12.5962
2.7637 4.3259 -173.53 -12.7216
2. 7707 4.3863 -173.51 -12.8420
2.7776 4.4452 -173.49 -12.9578
2.7845 4.5025 -173.47 -13.0692
2.7915 4.5585 -173.46 -13.1764
2.7984 4.613C -173.44 -13.2796
2.8054 4.6662 -173.43 -13.3792
2.8123 4.7181 -173.41 -13.4753
2.8192 4.7687 -173.40 -13.5680
2.8262 4.8181 -173.39 -13.6575
2.8331 4.8663 -173.37 -13.7441
2.8401 4.9134 -173.36 -13.8277





B N PHASE -1/N(DB)
2.5078 1.2237 15.02 -1.7536
2.5157 0.7185 19.28 2.8717
2.5235 0.3433 30.89 9.2877
2.5313 C.1278 101.69 17.8721
2.5391 0.3158 165.25 10.0122
2.547C 0.5568 175.84 5.0860
2.5548 0.7826 179.71 2.1287
2.5626 0.9922 -178.28 0.0678
2.5705 1.1875 -177.06 -1.4924
2.5783 1.3703 -176.23 -2.7361
2.5861 1.5422 -175.62 -3.7628
2.5940 1.7046 -175.16 -4.6324
2.6018 1.8565 -174.80 -5.3832
2.6096 2.0047 -174.51 -6.0412
2.6174 2.1441 -174.27 -6.6249
2.6253 2.2772 -174.06 -7.1480
2.6331 2.4045 -173.89 -7.6207
2.6409 2.5266 -173.73 -8.0507
2.6488 2.6438 -173.60 -8.4444
2.6566 2.7564 -173.48 -8.8068
2.6644 2.8648 -173.38 -9.1418
2.6723 2.9692 -173.29 -9.4528
2.6801 3.0699 -173.20 -9.7425
2.6879 3.1671 -173.12 -10.0133
2.6957 3.2611 -173.05 -10.2672
2.7036 3.3519 -172.99 -10.5058
2.7114 3.4398 -172.93 -10.7306
2.7192 3.5248 -172.87 -10.9428
2.7271 3.6073 -172.82 -11.1436
2.7349 3.6872 -172.77 -11.3339
2.7427 3.7646 -172.73 -11.5145
2.7505 3.8398 -172.69 -11.6862
2.7584 3.9128 -172.65 -11.8498
2.7662 3.9837 -172.61 -12.0057
2.7740 4.0525 -172.58 -12.1545
2.7819 4.1194 -172.54 -12.2968
2.7897 4.1845 -172.51 -12.4329
2.7975 4.2478 -172.48 -12.5632
2.8054 4.3093 -172.46 -12.6882
2.8132 4.3692 -172.43 -12.8080
2.8210 4.4275 -172.40 -12.9231
2.8288 4.4842 -172.38 -13.0338
2.8367 4.5395 -172.36 -13.1402
2.8445 4.5933 -172.34 -13.2426
2.8523 4.6458 -172.31 -13.3412
2.8602 4.6969 -172.29 -13.4362
2.8680 4.7467 -172.27 -13.5278
2.8758 4.7952 -172.26 -13.6162
2.8837 4.8426 -172.24 -13.7015







M?2! r-7Sll i 7 - 97 "4.62662.5191 ..1495 21.23 -1.21022-5286 0.7334 26*98 2*6935
2.5381 C.4C24 40*77 7*9074
2.5477 0.2016 89*75 13.9090
I'llln °,*^^ 151.50 10.2344















2-1?^ vvai -«l: ?i "«:00342-69C6 2.6324 -172.76
-8.4071





\*\l%\ 3.16AS -172100 -10*0071
2*7573 I'll?? -\\\*%\ -10.2644
? nlll I'llll "}?}•!? "10.5057




# ??U I-S221 -f*J : 'S -11.1483
I'floln ?*7??f ~f?i*^S -11.3393<J.8O50 3.7671
-171.38
-11.570?
f-^J? M?I? "Ut :31 -11.6918
l'l\M \*l\l\ "ll\*U -11.8549
i'illl 2 # rSI7 "^W? -12.0101|*|tfi a # ?!?I "H}»15 "12.15802.8b26 4.1205
-171.09
-12-P990
I'litt i'M%\ -\u :h -tiill'S'•o'l' 4.2473
-171.00 -12.56??2.8812 4.3079
-170195





*9?948 MJI1 "HP-IS "1310243













ALPHA = 2. 50
B N PHASE -1/N(DB>
2.5117 2.1555 21.09 -6.6711
2.5235 1.5468 24.11 -3.7884
2.5352 1.0889 28.63 -0.7398
2.5469 0.7183 36.74 2.8743
2.5586 0.4266 54.93 7.4006
2.5704 0.2815 100.14 11.0098
2.5821 C.3807 146.22 8.3872
2.5938 0.5812 164.89 4.7138
2.6055 0.7929 173.06 2.0152
2.6173 0.9984 177.49 0.0138
2.6290 1.1942 -179.76 -1.5412
2.6407 1.3798 -177.89 -2.7965
2.6525 1.5559 -176.52 -3.8396
2.6642 1.7230 -175.49 -4.7258
2.6759 1.8818 -174.68 -5.4917
2.6876 2.033C -174.02 -6.1629
2.6994 2.1771 -173.48 -6.7577
2.7111 2.3147 -173.02 -7.2899
2.7228 2.4462 -172.63 -7.7697
2.7345 2.572C -172.30 -8.2053
2.7463 2.6925 -172.00 -8.6030
2.7580 2.8080 -171.74 -8.9679
2.7697 2.9189 -171.51 -9.3043
2.7815 3.0253 -171.31 -9.6155
2.7932 3.1277 -171.12 -9.9045
2.8049 3.2261 -170.95 -10.1736
2.8166 3. 3209 -170.80 -10.4250
2.8284 3.4121 -170.66 -10.6604
2.8401 3.5000 -170.53 -10.8813
2.8518 3.5847 -170.41 -11.0891
2.8635 3.6664 -170.30 -11.2849
2.8753 3.7453 -170.20 -11.4697
2. 8870 3.8214 -170.10 -11.6444
2.8987 3.8949 -170.01 -11.8099
2.9105 3.9659 -169.93 -11.9667
2.9222 4.0344 -169.85 -12.1156
2.9339 4.1007 -169.77 -12.2572
2.9456 4.1648 -169.70 -12.3919
2.9574 4.2267 -169.64 -12.5201
2.9691 4.2867 -169.57 -12.6424
2.9808 4.3446 -169.51 -12.7591
2.9925 4. 4007 -169.46 -12.8705
3.0043 4.4550 -169.40 -12.9770
3.0160 4.5076 -169.35 -13.0788
3.0277 4.5584 -169.30 -13.1763
3.0395 4.6077 -169.26 -13.2697
3.0512 4.6554 -169.21 -13.3591
3.0629 4.7016 -169.17 -13.4448
3.0746 4.7463 -169.13 -13.5271





B N PHASE -1/N(DB)
0.8024 3.4615 14.38 -10.7853
0.8048 1.9153 19.18 -5.6446
C.8072 0.7786 35.61 2.1741
C.8096 0.4644 138.80 6.6629
C.8120 1.2193 171.65 -1.7223
0.8144 1.9740 178.21 -5.9071
C.8168 2.67C8 -179.06 -8.5328
C.8192 3.3153 -177.57 -10.4104
C.8216 3.9150 -176.62 -11.8547
C.8240 4.4764 -175.96 -13.0185
0.8264 5.0044 -175.48 -13.9871
C.8288 5.5032 -175.10 -14.8122
C.8312 5.9759 -174.81 -15.5281
C.8336 6.4253 -174.56 -16.1579
C.836C 6.8537 -174.36 -16.7185
C.8384 7.263C -174.19 -17.2223
C.84C8 7.6547 -174.04 -17.6785
0.8432 8.C3C2 -173.91 -18.0946
0.8456 8.3909 -173.80 -18.4762
C.848C 8.7377 -173.70 -18.8280
0.8504 9.0716 -173.61 -19.1537
C.8528 9.3935 -173.53 -19.4566
C.8552 9.7041 -173.46 -19.7391
C.8576 10.C04C -173.39 -20.0034
C.860C 10.2939 -173.33 -20.2516
C.8624 10.5743 -173.28 -20.4850
C.8648 10.8457 -173.23 -20.7052
C.8672 11.1087 -173.18 -20.9132
C.8696 11.3635 -173.13 -21.1102
0.8720 11.6106 -173.09 -21.2971
0.8744 11.8504 -173.05 -21.4746
0.8768 12.0831 -173.02 -21.6436
C.8792 12.3092 -172.98 -21.8046
0.8816 12.5288 -172.95 -21.9582
0.884C 12.7423 -172.92 -22.1049
C.8864 12.9499 -172.89 -22.2453
C.8888 13.1518 -172.87 -22.3797
0.8912 13.34e2 -172.84 -22.5085
C.8936 13.5394 -172.82 -22.6320
C.896C 13.7256 -172.79 -22.7506
C.8984 13.9068 -172.77 -22.8645
C.90C8 14.0834 -172.75 -22.9741
C.9032 14.2554 -172.73 -23.0796
C.9056 14.4231 -172.71 -23.1812
C.908C 14.5865 -172.69 -23.2790
C.9104 14.7456 -172.67 -23.3734
C.9128 14.9012 -172.66 -23.4644
C.9152 15.0527 -172.64 -23.5523
C.9176 15.20C5 -172.63 -23.6372





B N PHASE -1/NCDBI
1.3039 2.13C2 14.38 -6.5682
1.3078 1.1787 19.18 -1.4281
1.3117 0.4792 35.60 6.3905
1.3156 0.2857 138.79 10.8811
1.3195 C.7503 171.65 2.4957
1.3234 1.2147 178.21 -1.6894
1.3273 1.6435 -179.06 -4.3153
1.3312 2.04C1 -177.57 -6.1929
1.3351 2.4092 -176.62 -7.6373
1.3390 2.7546 -175.96 -8.8013
1.3429 3.C796 -175.48 -9.7698
1.3468 3.3865 -175.10 -10.5949
1.3507 3.6774 -174.81 -11.3108
1.3546 3.9540 -174.56 -11.9407
1.3585 4.2176 -174.36 -12.5013
1.3624 4.4694 -174.19 -13.0050
1.3663 4.71C5 -174.04 -13.4613
1.3702 4.9416 -173.91 -13.8773
1.3741 5.1635 -173.80 -14.2589
1.3780 5.377C -173.70 -14.6107
1.3819 5.5825 -173.61 -14.9365
1.3858 5.78C5 -173.53 -15.2393
1.3897 5.9716 -173.46 -15.5219
i.3936 6.1562 -173.39 -15.7862
1.3975 6.3346 -173.33 -16.0344
1.4014 6.5072 -173.28 -16.2678
1.4053 6.6742 -173.23 -16.4880
1.4092 6.8360 -173.18 -16.6960
1.4131 6.9928 -173.13 -16.8930
1.417C 7.1449 -173.09 -17.0799
1.4209 7.2924 -173.05 -17.2574
1.4248 7.4357 -173.02 -17.4264
1.4287 7.5748 -172.98 -17.5874
1.4326 7. 7100 -172.95 -17.7410
1.4365 7.8413 -172.92 -17.8878
1.4403 7.9691 -172.89 -18.0281
1.4442 8.0933 -172.87 -18.1625
1.4481 8.2142 -172.84 -18.2913
1.4520 8.3318 -172.82 -18.4148
1.4559 8.4464 -172.79 -18.5334
1.4598 8.5579 -172.77 -18.6474
1.4637 8.6666 -172.75 -18.7570
1.4676 8.7725 -172.73 -18.8624
1.4715 8.8756 -172.71 -18.9640
1.4754 8.9762 -172.69 -19.0619
1.4793 9.0743 -172.67 -19.1562
1.4832 9.1699 -172.66 -19.2473
1.4871 9.2631 -172.64 -19.3351
1.4910 9.3541 -172.63 -19.4200
1.4949 9.4428 -172.61 -19.5020
82
CESCR IBING FUNCTION DATA
FREQUENCY = 22.6
ALPHA = 1.5C
B N PHASE -1/N(DB)
1,5045 1,8462 14,38 -5.3254
1.5090 1.0215 19.18 -0.1851
1.5135 0.4153 35.60 7.6331
1.5180 0.2476 138.80 12.1235
1.5225 0.65C3 171.65 3.7382
1.5270 1.0528 178.21 -0.4467
1.5315 1.4244 -179.06 -3.0726
1.5360 1.7681 -177.57 -4.9502
1.5405 2.0880 -176.62 -6.3945
1.5450 2.3874 -175.96 -7.5584
1.5495 2.6690 -175.48 -8.5269
1.5540 2.9350 -175.10 -9.3521
1.5585 3.1871 -174.81 -10.0680
1.5630 3.4268 -174.56 -10.6978
1.5675 3.6553 -174.36 -11.2584
1.5720 3.8736 -174.19 -11.7622
1.5765 4.0825 -174.04 -12.2184
1.5810 4.2828 -173.91 -12.6345
1.5855 4.4751 -173.80 -13.0161
1.59CC 4.66C1 -173.70 -13.3679
1.5945 4.8382 -173.61 -13.6936
1.5990 5.0098 -173.53 -13.9965
1.6035 5.1755 -173.46 -14.2790
1.6080 5.3354 -173.39 -14.5434
1.6125 5.49CC -173.33 -14.7915
1.6170 5.6396 -173.28 -15.0249
1.6215 5.7844 -173.23 -15.2451
1.6260 5.9246 -173.18 -15.4531
1.6305 6.0605 -173.13 -15.6502
1.6350 6.1923 -173.09 -15.8370
1.6395 6.32C2 -173.05 -16.0146
1.6440 6.4443 -173.02 -16.1835
1.6484 6.5649 -172.98 -16.3445
1.6529 6.6820 -172.95 -16.4981
1.6574 6.7959 -172.92 -16.6449
1.6619 6.9066 -172.89 -16.7852
1.6664 7.0142 -172.87 -16.9196
1.67C9 7.1190 -172.84 -17.0484
1.6754 7.2210 -172.82 -17.1719
1.6799 7.3203 -172.79 -17.2905
1.6844 7.4169 -172.77 -17.4045
1.6889 7.5111 -172.75 -17.5141
1.6934 7.6029 -172.73 -17.6195
1.6979 7.6923 -172.71 -17.7211
1.7024 7.7794 -172.69 -17.8190
1.7069 7.8644 -172.67 -17.9133
1.7114 7.9473 -172.66 -18.0043
1.7159 8.0281 -172.64 -18.0922
1.7204 8.1069 -172.63 -18.1771
1.7249 8.1838 -172.61 -18.2591
83
APPENDIX II
Computer program for simulation followed by numerical Data.
84
C(1)=MAXIVLV VALUE OF INPUT SINE WAVE
C<2)=VALUE CF FILTER INDUCTANCE IN HENRIES
C(3)=VALUt CF FILTER CAPICITANCE IN FARADS
CU) = VALUE CF LOAD RESISTANCE IN OHMS
C(5)=REFEPENCE VOLTAGE
C(6)=GAIN CF AMPLIFIER BEFORE DEAD ZONE
C(7)=MAGMTLDE CF DEAD ZONE
C(8)=GAIN CF AMPLIFIER AFTER DE40 ZONE
***** ***** ***** ***** ***** ******
DIMENSION X(2C) ,XD0T(3G) ,C<15)


































2C8 IF(VIN.LT.VLAST)GQ TC 207






























































I F( XC2I.LT. -0.01 1X( 31=0.0
XD0T(2)=X(3)
IF(X(2).LT.-C01) X(2)=-0.01




















INPUT CATA RECORD FOR RLN NUMBER 1
ORDER OF EQUATIONS = 2
INITIAL TIME = O.C
FINAL TIME = 0.370CE OC
STEP SIZE = C.832CE-C4
























X( 1) = C.57CCE 02
X< 2) = C.360CE C2
ARE












C.C 0.56292E C2 0.570CCE 02
0.16640E-C2 0.64651E 02 C.5712CE 02
0.33280E-C2 C.61778E 02 0.57550E 02
G.49920E-02 0.61879E C2 C.582C8E 02
0.66559E-02 0.38419E 02 C.56951E 02
C.83198E-02 0.C 0.58695E 02
0.99838E-C2 O.C C.58087E 02
0.11648E-01 0.61673E 02 0.575C7E 02
C.13312E-01 0.61981E C2 C.57156E 02
C.14976E-C1 C.64579E 02 0.57066E 02
0.16640E-01 0.56622E 02 0.57289E 02
0.183C3E-C1 C.64716E C2 0.57722E 02
G.19967E-G1 C.48836E 02 0.58419E 02
C.21631E-C1 C.14361E QZ 0.565C3E 02
C.23295E-C1 C.64540E 02 0.57898E 02
C.24959E-C1 C.56785E 02 0.575C8E 02
0.26623E-01 C.64747E 02 0.57321E 02
0.28287E-C1 C.61459E 02 0.57438E 02
C.29951E-01 0.62179E 02 C.57789E 02











G.49918E-C1 C.57267E 02 C.56818E 02
C.51582E-01 0.28316E 02 0.59383E 02
0.532A6E-C1 C.C 0.58871E 02
0.54910E-01 O.C C.56261E 02
0.56574E-01 C.64367E 02 0.57658E 02
0.58238E-01 C.57424E C2 0.57319E 02
0.599C2E-G1 C.64851E 02 C.57194E 02
C.61566E-01 0.61010E 02 0.57383E 02
0.63229E-01 0.62559E C2 0.57802E 02
0.64892E-01 0.40310E 02 0.58366E 02
0.66555E-01 0.27300E 01 0.56067E 02
0.68218E-01 0.64878E 02 0.57541E 02
0.69881E-01 0.60857E 02 0.57315E 02
0.71544E-01 C.62680E C2 0.57326E 02
C.732C7E-01 0.64248E 02 0.57595E 02
0.74870E-C1 C.57815E 02 0.56138E 02
0.76533E-01 C.29394E 02 0.58554E 02
0.78196E-01 0.0 0.58023E 02
C.79859E-01 C.62799E 02 0.5757CE 02































































































































































































































































































































0.16633E 00 C.81475E 01 0.59187E 02
0.168CCE OC 0.0 0.56574E 02
0.16966E 00 C.58736E 02 C.57967E 02
0.17132E GO C.63899E 02 0.57483E 02
0.17299E 00 C.63199E 02 0.57279E 02
0.17465E 00 C.60095E 02 0.57348E 02
0.17631E 00 0.64972E 02 0.57641E 02
0.17797E 00 0.53735E 02 0.56221E 02
C.17964E 00 0.22060E 02 0.56452E 02




0.18463E cc 02 0.57266E 02
0.18629E 00 C.58342E C2 0.57399E 02
0.18795E 00 C.64059E 02 0.57740E 02
0. 18962E 00 C.45413E 02 0.56311E 02
0.19128E OC C.94939E 01 0.56161E 02
C.1929AE 00 0.64939E 02 0.57569E 02
0.1946CE 00 0.58141E 02 0.57267E 02
0.19627E 00 C.64134E 02 C.57184E 02
C.19793E CO C.62867E 02 0.57397E 02
0.19959E 00 C.60601E 02 0.57867E 02
0.20126E 00 0.35286E C2 0.56374E 02
0.2C292E 00 0.57937E 02 0.57948E 02
0.20458E 00 0.64207E 02 0.5746CE 02
0.20624E OC C.62750E 02 0.57259E 02
C.2C791E OC C.60763E 02 0.57325E 02
0.20957E cc C.64894E C2 0.57623E 02
0.21123E 00 0.54734E 02 0.562C7E 02
0.21290E 00 0.23757E 02 C.56497E 02
0.21456E OC C.62631E 02 C.579C4E 02
C.21622E CC C.60922E 02 0.57478E 02
0.21789E CO C.64866E 02 0.57282E 02
0.21955E 00 C.57520E 02 0.57397E 02
0.22121E cc C.64341E 02 0.57717E 02
C.22287E 00 0.46692E 02 0.58282E 02
0.22454E 00 0.11284E 02 0.56173E 02
C.2262CE 00 0.64836E 02 0.576CCE 02
0.22786E CO 0.57308E 02 0.5732CE 02
C.22953E OC G.64404E 02 C.57254E 02
0.23119E OC C.62382E 02 0.57486E 02
0.23285E CC C.61232E 02 0.57962E 02
C.23452E OC 0.36795E 02 0.565C3E 02
0.23618E OC 0.0 C.58115E 02
0.23784E 00 C.64464E 02' 0.576C1E 02
0.2395CE cc C.62253E 02 0.57369E 02
0.24117E 00 0.61383E 02 0.5739CE 02
0.24283E CO C.64765E 02 0.57647E 02
0.24449E 00 0.5569CE 02 0.58187E 02
C.24616E 00 C.25435E 02 0.56484E 02









































































































































































































































































































































































































































































































































INPUT CAT/* RECCKl FC* RUN NUMBER 2
ORCER OF EOLATIONS = 2
INITIAL TIME = O.C
final time = c.icic:n CO

















































C.C 0.56292E C2 C.560CCE 02
0.44440E-03 C.60923E C2 0.580C3E 02
C.88880E-C3 C.63848E 02 0.56017E 02
0.13332E-02 C.64986E 02 G.56054E 02
0.17776E-G2 C.643C3E 02 0.56117E 02
0.22220E-02 C.61820E 02 0.562C3E 02
0.26664E-02 C.576C6E 02 0.583C3E 02
0.31108E-02 0.59918E 02 0.564C3E 02
0.35552E-02 0.63281E 02 0.565C8E 02
0.39996E-02 Q.64871E 02 0.56631E 02
C.44439E-02 C.64645E 02 C.56777E 02
C.^e883E-C2 0.62610E C2 C.56946E 02
0.53326E-02 C.58821E 02 G.59128E 02
C.57770E-02 C.588C5E 02 0.593C8E 02
C.62213E-C2 C.626CCE 02 C.5S487E 02
C.66657E-G2 C.64641E 02 C.5S677E 02
C.71101E-C2 C.64873E 02 0.59885E 02
0.75544E-C2 G.63289E 02 0.60111E 02
C.79988E-02 0.59933E 02 C.6C349E 02
0.84431E-02 0.54899E C2 0.6C584E 02
0.88875E-02 0.48328E 02 C.6C796E 02
0.93318E-02 C.40404E 02 C.60957E 02
C.97762E-02 G.31349E 02 C.61037E 02
C.10221E-C1 C.21416E 02 C.6C999E 02
C.10665E-01 C.10884E 02 C.60840E 02
G.111G9E-C1 C.C 0.6C672E 02
0.11554E-01 0.C C.6C5C3E 02
0.11998E-01 0.0 0.6C335E 02
0.12442E-01 0.0 0.6C168E 02
C.12887E-G1 0.0 0.6C0COE 02
0.13331E-01 0.61837E 02 C.59839E 02
C.13775E-01 0.57631E 02 0.59686E 02
0.14220E-C1 C.59897E 02 0.59527E 02
0.14664E-01 0.63268E 02 C.5937CE 02
0.151C8E-01 C.64867E 02 C.59228E 02
0.15553E-01 C.64651E 02 C.591C8E 02
0.15997E-01 0.62625E 02 C.590C9E 02
0.16441E-C1 0.58845E C2 0.56925E 02
C.lfc886E-01 C.58781E C2 C.58841E 02
0.17330E-01 C.62584E C2 0.56757E 02
C.17775E-C1 C.64635E C2 0.58688E 02
0.18219E-01 C.64877E 02 C.58642E 02
Q.18663E-01 C.633C2E 02 C.5662CE 02
0.191C8E-01 0.59955E C2 0.56616E 02
0.19552E-01 C.57562E 02 C.56617E 02
C.19996E-01 C.61790E 02 C.5E616E 02
0.20441E-C1 C.64289E 02 0.56627E 02
C.2C885E-01 C.64988E 02 C.5666CE 02
G.21329E-01 C.63867E 02 C.5e717E 02

























































































































































































































































































































































































































































































































































































































































































































































































































































































































C.88818E-C1 0.17420E 01 C.6C530E 02
C.89261E-G1 0.C 0.60362E 02
C.897C5E-01 0.0 0.6G195E 02
G.9C148E-01 0.0 C.6C027E 02
C.9C592E-C1 0.64546E 02 C.59865E 02
C.91035E-C1 0.62369E 02 0.59719E 02
C.91479E-GI C.58454E 02 C.59584E 02
0.91922E-01 C.59155E 02 0.59445E 02
0.92366E-01 C.62813E 02 C.593C6E 02
0.92809E-C1 0.64719E 02 0.59181E 02
C.93252E-01 0.64821E 02 C.59077E 02
0.93696E-C1 C.63116E 02 C.58995E 02
0.94139E-C1 0.59650E 02 0.56929E 02
0.94583E-C1 0.57909E 02 0.56866E 02
C.95026E-01 C.62014E 02 0.568C1E 02
C.9547CE-C1 0.64390E 02 0.56749E 02
C.95913E-01 C.64971E 02 0.56718E 02
C.96357E-C1 C.63739E 02 0.56711E 02
C.968C0E-01 C.60731E 02 C.56724E 02
C.97244E-C1 0.56550E 02 0.56744E 02
0.97687E-C1 C.61C94E 02 0.56761E 02
C.98131E-01 C.63936E 02 C.56786E 02
0.9e574E-01 G.64994E 02 0.56831E 02
C.99017E-C1 C.64239E 02 0.58900E 02
0.99461E-01 C.61694E 02 0.58989E 02
98
INPUT DATA RECORD FOR RUN NUMBER 3
ORDER OF EQUATIONS = 2
INITIAL TIME = 0.0
FINAL TIME = 0.37CCE OC
STEP SIZE = C.8320E-04










































0.0 C.56292E 02 C.560CCE 02
C.1664CE-C2 C.64651E 02 C.5615CE 02
0.32280E-C2 C.61778E 02 C.56664E 02
C.49920E-02 C.61879E C2 0.57458E 02
0.66559E-02 C.64616E 02 0.56488E 02
0.83198E-02 0.56456E 02 0.59749E 02
C.99838E-02 C.26801E 02 C.6C721E 02





0.1664CE-C1 0.0 0.59573E 02
0.183C3E-01 0.0 0.59264E 02
C.19967E-01 CO 0.56956E 02
0.21631E-O1 0.0 0.5665CE 02
0.23295E-01 0.0 0.56346E 02
0.24959E-C1 o.c 0.58043E 02
0.26623E-C1 0.64747E 02 C.57779E 02
0.28287E-C1 C.61459E 02 0.57786E 02
0.29951E-C1 C.62179E 02 C.5e01CE 02
C.31615E-C1 0.39224E 02 C.56351E 02
0.33279E-C1 0.13345E 01 0.56104E 02
G.34943E-C1 0.64775E 02 0.5786CE 02
0.366C7E-C1 C.61349E 02 0.57880E 02
0.38271E-01 C.62276E 02 0.56110E 02
0.39935E-01 0.39491E 02 0.58457E 02
0.41599E-01 0.16689E 01 0.56213E 02
0.42263E-01 0.648C2E 02 C.57925E 02
0.44926E-G1 0.61238E 02 C.57843E 02
0.46590E-C1 C.62371E 02 0.57972E 02
0.48254E-01 0.39756E 02 0.5823CE 02
0.49918E-01 C.57267E 02 0.57965E 02
0.51582E-C1 0.64828E 02 0.577C9E 02
0.53246E-01 C.61125E 02 0.57739E 02
0.54910E-01 C.62464E 02 0.57983E 02
0.56574E-C1 C.40020E 02 0.56361E 02
0.58238E-01 C.23381E 01 0.56133E 02
0.599C2E-C1 C.64851E 02 0.57868E 02
C.61566E-C1 C.61010E 02 0.57854E 02
C.63229E-C1 C.62559E 02 0.58048E 02
0.64892E-01 C.40310E 02 0.58377E 02
0.66555E-C1 C.27300E 01 0.56136E 02
C.68218E-01 C.64878E 02 0.57862E 02
G.69881E-01 0.60857E 02 0.57833E 02
C.71544E-01 0.62680E 02 0.56011E 02
0.72207E-C1 0.40664E 02 0.56333E 02
C.7487CE-01 C.31822E 01 C.56094E 02
0.76533E-01 0.64904E 02 0.57838E 02
Q.78196E-01 C.60696E 02 C.57852E 02
G.79859E-G1 C.62799E 02 0.56069E 02
0.81522E-01 C.41017E 02 0.56432E 02
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TIME VIN VCUT
C.82185E -01 C.36353E 01 0.56209E 02
C.e4848E -01 C.64927E 02 0.57924E 02
0.86511E -CI 0.60533E 02 C.57861E 02
0.88174E--01 C.62914E 02 C.58000E 02
0.89837E--01 C.41367E 02 0.56296E 02
C.915CCE -01 C.4C872E 01 0.5E057E 02
C.93163E -01 G.64947E 02 C.578C7E 02
C.94826E--01 0.6C366E 02 0.57835E 02
C.96489t--01 C.63026E C2 0.56065E 02
C.98152E--Gl C.41716E 02 C.56454E 02
C.99815E--01 C.45398E 01 0.56248E 02
0.10148E CO C.64964E 02 C.57949E 02
C.10314E OC C.6C197E 02 C.57831E 02
C.1C48CE CO C.63136E 02 0.57913E 02
C.10647E cc C.42062E 02 0.56169E 02
C.10813E CO C.58621E 02 0.57924E 02
0.1G979E OC C.64977E C2 C.5769CE 02
G.11146E 00 0.60C24E C2 0.57745E 02
0.11312E OC C.63242E C2 0.580C3E 02
C.11478E cc C.42407E C2 C.56435E 02
0.11644E CO C.54435E CI 0.58257E 02
C.11811E OC 0.64988E C2 0.57957E 02
C.11977E OC 0.59849E 02 C.57841E 020.12143E cc C.63345E 02 0.57921E 02
C.1231CE 00 C.42750E 02 0.56186E 02
G.12476E cc C.59007E 02 C.57951E 02
0.12642E 00 C.64995E 02 C.57711E 02
C.128C9E OC 0.59671E 02 C.5776CE 02
C.12975E cc C.63445E 02 C.560C8E 02
0.13141E cc C.43090E 02 C.58440E 02
0.13307E OC 0.63461E 01 0.56271E 02Q.13474E CO C.64999E 02 C.5797CE 02
C.1364CE CO 0.59489E C2 0.57844E 02
0.138C6E CO C.63542E 02 0.57911E 02
0.13973E CO C.43428E C2 0.56174E 02
0.14139E cc C.59381E C2 0.57946E 02
C.143C5E cc C.650C0E C2 C.57696E 02
0.14471E cc 0.59306E 02 C.57736E 02
0.14638E OC C.63636E 02 C.57974E 02
C.148C4E CO 0.43764E 02 0.564C9E 02
0.1497GE CO C.72475E 01 0.58252E 02
0.15137E OC 0.64998E C2 C.57951E 02
0.153C3E CC 0.59118E 02 C.57829E 02
G.15469E CC C.63727E 02 0.57899E 02
C.15636E 00 C.44098E C2 0.56176E 02
C.158C2E 00 C.59744E 02 C.57961E 02
0.15968E OC C.64992E C2 C.57714E 02
0.16134E OC 0.58929E G2 0.57756E 02
0.163C1E OC C.63815E C2 C.57993E 02
0.16467E OC C.44430E 02 0.58434E 02
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TIME VIN VCUT
C.16633E 00 C.81475E Gl 0.58291E 02
0.168C0E CC C.64984E 02 0.57988E 02
C.16966E CO 0.58736E 02 0.57834E 02
0.17132E 00 G.63899E C2 0.57869E 02
0.17299E 00 0.4476GE 02 0.58122E 02
0.17465E 00 C.6C095E 02 0.57917E 02
0.17631E 00 0.64972E C2 0.57727E 02
C.17797E 00 C.58541E 02 0.57824E 02
0.17964E 00 0.63961E 02 C.5E1C9E 02
0.18130E 00 C.45087E 02 C.586C1E 02
0.18296E CC 0.90459E 01 0.58492E 02
0.18463E OG 0.0 0.56189E 02
0.18629E 00 G.58342E 02 0.57884E 02
0.18795E 00 C.64C59E 02 C.577CCE 02
0. 18962E CO 0.62980E 02 C.57783E 02
C.19128E oc 0.60435E 02 C.5ei07E 02
0.19294E oc 0.34904E 02 0.56448E 02
0.19460E oc 0.0 C.56171E 02
0.19627E CO C.64134E 02 C.57899E 02
0.19793E 00 C.62867E 02 C.57833E 02
C.19959E CO C.606C1E 02 0.580C3E 02
0.20126E 00 0.35286E 02 0.562C6E 02
0.20292E oc C.57937E 02 0.579C7E 02
0.20458E OC 0.64207E 02 C.577C0E 02
C.20624E 00 C.62750E 02 0.57765E 02
0.2C791E CC C.60763E 02 C.56066E 02
0.20957E 00 0.35665E 02 C.564C6E 02
0.21123E oc CO 0.56133E 02
0.21290E CO C.64276E 02 C.57864E 02
0.21456E 00 C.62631E 02 0.57818E 02
0.21622E 00 C.60922E 02 0.560C4E 02
0.21789E 00 C.36044E 02 0.56241E 02
0.21955E oc 0.5752CE C2 0.57948E 02
0.22121E oc 0.64341E 02 0.57720E 02
0.22287E CO C.62508E 02 0.57764E 02
0.22454E CO C.61C79E C2 0.58041E 02
0.22620E oc 0.36420E C2 0.56375E 02
C.22786E 00 0.0 0.58106E 02
0.22953E oc C.64404E 02 0.57861E 02
0.23119E oc 0.62382E 02 0.57863E 02
0.23285E CC C.61232E 02 0.5609CE 02
0.23452E 00 0.36795E 02 0.56379E 02
0.23618E 00 0.0 0.561C3E 02
0.23784E CO C.64464E 02 0.57849E 02
0.23950E 00 C.62253E 02 0.57842E 02
0.24117E oc C.61383E 02 0.56059E 02
0.24283E 00 0.37167E 02 0.56348E 02
0.24449E CC 0.0 C.56075E 02
0.24616E 00 0.64520E 02 C.57832E 02
0.24782E CC C.62121E 02 0.57848E 02
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TIME VIN VCUT
C24948E CO 0.61531E 02 C5E087E 02
C25114E OC C.3753eE 02 C5E404E 02
C25281E CC 0.0 C56138E 02
C25447E OG C64574E 02 C57874E 02
0.25613E CC C.61986E C2 C57847E 02
0.25780E OC 0.61675E 02 C5804CE 02
C25946E OC 0.379C7E 02 0.56322E 02
C26112E OC O.C C56052E 02
C26279E OC C64624E 02 C57828E 02
0.26445E OC C61849E 02 0,57875E 02
0.26611E OC C.61817E 02 C56138E 02
C26777E CC C38274E C2 C56492E 02
C26944E OC 0.0 C5824CE 02
0.27110E 00 C64671E 02 C57942E 02
0.27276E 00 C.617C8E 02 C578C8E 02
C27443E OC 0.61955E 02 C57893E 02C276C9E OC C64586E C2 C56194E 02
0.27775E CC C.566C3E 02 C56746E 02
C27942E OC C.27093E 02 C5S076E 02
0.2eiC8E OC CC C56770E 02
C28274E OC CC C56465E 02C2844CE CC CC C56162E 02
0.286C7E OC C56825E 02 C57875E 02
C.26773E CC C64756E C2 C577C9E 02
0.28939E OC C61417E 02 C57826E 02
0.291C6E CC C62224E 02 C56157E 02
C.29272E CC C39364E 02 C58598E 02C29438E OC C15342E 01 C58381E 02
0.29605E OC 0.0 C.56078E 02
0.29771E CC C61267E 02 C57776E 02
C29937E CC C62353E 02 C57666E 02
C.30103E GO C64418E 02 C57793E 02
0.3027CE CC C57259E 02 C56188E 02
C30436E OC C28323E 02 C56428E 02
0.30602E OC CO C5ei25E 02C30769E OC C62480E 02 C57871E 02
0.30935E OC C64356E C2 C578C4E 02
C.311C1E OC C57472E C2 C5E0C6E 02
0.31267E OC C28730E 02 C5E08CE 02
C31434E OC C60958E 02 C578C0E 02
0.31600E OC C626C3E 02 C57715E 02
0.31766E 00 C64291E 02 C57867E 02
C31933E 00 C57682E C2 C56281E 02
0.32099E OC C29136E 02 0.56556E 02
0.32265E OC 0.0 C56254E 02
C32432E 00 C62723E 02 C57948E 02
0.32598E OC C64222E 02 C577C7E 02
C32764E OC C5789CE 02 C57736E 02
C32930E OC C64913E 02 C57956E 02
C.33097E OC C50593E 02 C56441E 02
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TIME VIN VCUT
0.33263E OC C.17031E 02 C56471E 02
C33429E CO 0.0 0.56168E 02
C335S6E 00 C.58095E 02 0.57878E 02
C33762E 00 C64935E 02 C.57TC1E 02
C33928E OC C60473E 02 C.57812E 02
C34Q55E CC C62955E 02 0.56126E 02
C34261E 00 0.41494E 02 C56592E 02
0.34427E OC C42504E 01 C56411E 02
C34593E CC CC 0.561C7E 02
C34760E 00 C.60305E 02 0.57812E 02
C34926E 00 C.63066E 02 0.57689E 02
0.35092E 00 C63999E 02 C57814E 02
0.35259E OC C58496E 02 0.58197E 02
0.35425E OC C30745E 02 0.5fi489E 02
0.35591E OC CO C.56191E 02
0.35757E OC C.63175E 02 C579C4E 02
C35924E CC 0.63918E 02 0.57768E 02
C36090E 00 C58691E 02 C.57894E 02
C36256E OC 0.64981E 02 0.562C3E 02
C36423E OC 0.51711E 02 C58769E 02
0.36589E CC 0.18774E 02 C56887E 02
C36755E CC 0.0 0.58581E 02
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The recent introduction of high current-capacity thyristors has advanced the
status of solid-state power supplies. 0N-0FF switching of an entire rectifier,
bridge, rather than individual thyristors, provides a simple and economical
method of control and regulation. This control philosophy causes the system
to limit cycle.
A describing function is developed to model the power-supply input transformer
and rectifier bridge. The describing function is then used to predict the
frequency and amplitude of the limit cycle.
A digital computer program is used to construct the describing function curves,
and to simulate the dynamic response of the system. Limit cycle predictions are
compared with the simulated response to verify the describing function validity.
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